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EDITORIAL 


HE outcome of the four-day public 

inquiry into the application to mine for 
tin at Zennor, held in Penzance last month, 
will be awaited with interest. The occasion 
certainly revealed the deep cleavage between 
those interested in the development of our 
natural mineral resources and those who do 
not object to such development as long as 
it is done somewhere else than in their 
own neighbourhood. Those in support of the 
application included the three local authori- 
ties most directly affected and, naturally 
enough, the Cornish Mining Development 
Association. There is a keen conviction that 
the most likely areas for extension of known 
Cornish tin lodes lie under the sea along the 
north coast of the county and it is to be 
trusted that the somewhat misguided efforts 
of those championing the preservation of 
amenities will not prevent those willing to 
venture their monies and efforts in explora- 
tion from being able to carry on their good 
work. 


OTE should be taken of the fact that 

the Broken Hill Branch of the Austral- 

asian Institute of Mining and Metallurgy is 
to hold a Symposium on Diamond Drilling 
from August 21 to 25 next at Broken Hill. 
The emphasis is on exploratory #iamond 
drilling and the Symposium has the support 
of the Broken Hill mining companies and the 
Council of the Institute. It is pointed out 
that the lack of literature on diamond drilling 
and the need for exchange of operating ideas 
is recognized by all Australian organizations 
interested in exploratory diamond drilling. 
With all the work of this kind going on in the 
area it is felt that those who attend the 
Symposium will be assured of a most informa- 
tive and enjoyable stay in Broken Hill. They 
will see large and small drilling rigs in opera- 
tion on the surface and underground, meet 
and discuss their problems with other 


experienced drilling engineers, and hear many; 


papers presented on various aspects of the 
subject. 


ONCLUDING a lecture before the Royal 
Society of Arts last month on “ Bauxite 
and Aluminium, with Particular Reference 


to the Commonwealth ”’ Mr. Wilfred Brining, 
a director of the Imperial Aluminium Co., 
Ltd., concluded a review of projected expan- 
sion by asking ‘‘ Where will the consumers 
come from?’ The brief answer was, he 
said, “‘ the consumers are here now.”’ Taking 
the Commonwealth as a whole, the consump- 
tion of aluminium per capita was 1-57 |b. per 
annum, while in the U.K. the figure is 14 lb. 
and in the U.S.A. 22 lb. The advancement 
of standards of living resulting in a Common- 
wealth usage on U.K. levels, Mr. Brining 
said, will call for some 4,000,000 extra tons 
of aluminium, while to reach U.S.A. standards 
an extra of 6,000,000 tons p.a. will be 
needed—a most encouraging picture, he 
suggested. Economically and strategically 
aluminium production from bauxite to its 
finished form of sheet, extrusion, casting, or 
forging had played an important part in 
Commonwealth progress and he thought it 
would continue so to do. 


A Further Step to Integration 


Group pension and life assurance schemes 
for European employees of the Northern Rho- 
desian copper-mining companies have been 
well-supported but to the present have not 
applied to the African labour force. For them 
two forms of retirement benefit have up to 
now been provided. There is a pension scheme 
for employees who have over 20 years’ 
service and who have passed the age of 50, 
while there is also a long-service and retire- 
ment bonus scheme. Earlier this month, 
however, the companies announced that they 
were to notify all organizations representing 
African and European employees of their 
intention, as a further step in the companies’ 
policy of progressively eliminating racial 
distinctions in the conditions of employment, 
to transfer all African employees from their 
present retirement schemes to the group 
pension and life assurance schemes. It is 
emphasized that the entitlements of existing 
members would remain unchanged and that 
the increased membership resulting from the 
admission of Africans would accelerate the 
growth of the pension funds, which are 
administered by trustees, and should give 
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increased security to the pensions of all 
members of the schemes. 

At present the companies pay monthly 
pension contributions rising from 5°, of the 
employees’ basic pay in the first year of 
service to 20%, of basic pay after 30 years’ 
service, but African employees in service at 
the date of changeover are to be credited 
with their length of service before that date. 
The companies also pay the whole cost of life 
assurance benefits. The schemes require 
a contribution from employees at the rate of 
5°, of basic pay and each employee may 
contribute up to 10°, extra if he wishes. The 
pension benefits depend on the amounts of 
contributions, on the ages at which they were 
made, and on age at retirement which is 
normally between 50 and 60. 

It is emphasized by the companies that the 
schemes for Africans already referred to will 
remain in being for the purpose of meeting 
pensions already being paid and to provide 
benefits for employees in service at the date of 
changeover (who subsequently qualify) in 
respect of their service up to the date of 
changeover, but otherwise they will cease to 
apply. The notice, issued on behalf of both 
Rhodesian Selection Trust, Ltd., and the 
Anglo American Corporation of South Africa, 
Ltd., points out that the mining companies 
will continue to meet the whole of the costs 
of benefits under the original schemes for 
their African employees. 


Chemical Research in 1960 


The Report of the National Chemical 
Laboratory for 1960 recently published for 
the Department of Scientific and Industrial 
Research ! takes note of the fact that in the 
view of the Department’s steering com- 
mittee the staff of the Laboratory ought to 
be increased by roughly one-half in the next 
five to seven years and doubled in the next 
10 to 15 years. Existing accommodation at 
Teddington is inadequate for this expansion, 
it is pointed out, and proposals for either 
building extensions or a new site are under 
consideration. 

Introducing his own report for 1960 the 
Director of the Laboratory, Dr. J. S. 
Anderson, says that the current research 
programme is still being developed and some 
material changes have been made in the work 
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of several of the research groups during the 
year. For example, he says, the conversion 
of the former work on_ physicochemical 
properties into a more comprehensive pro- 
gramme of chemical thermodynamics has 
continued, work on hydrometallurgy is being 
extended to include some fundamental work 
on the more familiar metals of industry, and 
the staff formerly employed on the extreme 
purification of semi-conductor materials are 
turning their attention to uses for the very 
substantial quantities of rare-earth elements 
now becoming available. 

In respect of the work of the groups mining 
men will note with interest that studies have 
been made of the problems arising in the 
chemical extraction of beryllium from low- 
grade ores, using flotation concentrates 
arising from ore-dressing research at the 
Warren Spring Laboratory, while a modified 
rotary-film disc contactor with 16-in. discs 
has been developed for the sclvent extraction 
of uranium from ore slurries. It is capable 
of dealing with 30 lb./hr. or 720 lb. day of 
dry ore on a continuous run with acceptable 
solvent losses. A similar contactor with 40-in. 
discs is now being constructed which, on this 
basis, would be capable of dealing with 1 ton 
of dry ore per day. Another process described 
is the heap leaching of uranium ores, a 
development of natural leaching in which 
sulphuric acid is produced by the action of 
rain and of atmospheric oxygen on pyritic 
ores. Some of the most important work of 
the National Chemical Laboratory is being 
undertaken by its Chemical Thermodynamics 
Group. This is concerned with the accurate 
and precise determination of the energy 
changes accompanying chemical reactions 
over a wide range of temperatures. The 
Inorganic Group reports on two new series 
of experiments concerned with the separation 
of rare-earth elements. A continuous sodium- 
amalgam process for removing samarium, 
europium, and ytterbium from concentrates 
has been operated, while for complex mixtures 
of the rare earths, the ion-exchange separa- 
tion being time-consuming and involving 
large volumes of solutions, a new and rapid 
solvent-extraction method is being studied. 
In this aqueous solutions of lanthanons are 
extracted by tributylphosphate. 

In respect of work in other departments 
the New Materials Group describes in- 
teresting developments in organoboron com- 
pounds and on polymer fractionation, while 
the Corrosion of Metals Group describes 
studies on the prevention of corrosion in 
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water and on the connexion between corrosion 
in soils and the biochemistry of the bacteria 
responsible for it. Work has also been started 
on the study of corrosion problems in boilers 
operating at various temperatures from 
100° C. to above the critical point of water, 
374° C. Until now studies of this sort, it is 
stated, have been hampered by a lack of 
knowledge of the physical chemistry of solu- 
tions and of the behaviour of metals in 
contact with solutions at elevated temper- 
atures and at high pressures. The National 
Chemical Laboratory has started, it is felt, 
to overcome this lack of knowledge by 
extending the scope of conventional 
techniques. 


Development in Western Australia 


Writing in the March issue a correspondent 
in Western Australia spoke well of the 
potentialities of the State as a mineral pro- 
ducer. Emphasizing that the population now 
exceeded 750,000, he suggested that “ the 
stage is set for a much more intense tempo 
of mineral development.’ It is the more 
interesting to take note, therefore, of the 
report of a team of nine industrialists which 
last year visited Western Australia at the 
invitation of the State Government. Led by 
Mr. J. O. Knowles, a director of Metal 
Industries, Ltd., the team envisages con- 
siderable scope for investment by U.K. 
manufacturers and emphasizes the products 
of chemical engineering and ancillary in- 
dustries—such as fertilizers and insecticides, 
plastics, paints and polishes, and medicinal 
preparations. The establishment of a 
chemical engineering industry moreover 
would, it is thought, encourage further 
processing before export of many of the 
State’s abundant raw materials, a point 
already stressed by our own correspondent. 

Entitled “‘ Opportunities for Industrial 
Investment in Western Australia’’, and 
published by the State Government, the 
report gathers together in one document 
much general information about the State’s 
economy of value to any industrialist con- 
templating manufacture or assembly there 
and it is of interest to note that since the 
team’s visit, as was announced in London 
earlier this month by Sir Russell Dumas, 
chairman of the Australian Industries Ad- 
visory Committee, six British and three 
Australian groups are to start projects in 
the State involving investments totalling 
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£104,100,000. Among them are the Broken 
Hill Proprietary Company and_ Laporte 
Industries, Ltd. 


Energy Policy in Europe 

A report recently issued by the Organiza- 
tion for European Economic Co-Operation 
recommends that long-term energy policy 
should be based on the assumption that there 
will not be any lasting shortage of energy sup- 
plies in Western Europe before 1975. Mean- 
while, everything should be encouraged, it is 
thought, -that may lead to a more rational 
use of energy. Governments should permit, 
as far as possible, the application of a more 
flexible price policy for coal. Better methods 
of marketing energy, and especially coal, 
should be encouraged and the greatest impor- 
tance attached to the transformation of coal 
into secondary forms of energy. In order to 
prevent distortions in the energy market it is 
recommended that the ideal situation, in 
which, as far as practicable, fiscal policy 
should be designed in such a way that taxes, 
charges, and customs duties do not lead to 
the preference of a less economical for a more 
economical form of energy. It should be 
ensured that transport rates do not introduce 
an element of distortion into national and 
international competition and Governments 
should generally refrain from preventing 
sound economic management of production, 
transport, and distribution of the different 
forms of energy, while bodies controlled by 
public authorities should normally make 
sufficient provision in their prices for return 
on capital. 

A number of the conclusions in the report 
refer especially to coal-producing countries. 
Such countries should encourage the con- 
centration of production in mines where 
prospects for productivity and cost are 
favourable and should take care that any 
action taken to overcome the technical and 
social difficulties of the coal industry does 
the least possible damage to the structure and 
economic development of the supply and use 
of energy as a whole. They should give 
thought to the possible difficulties that might 
be created by a pension scheme attached 
exclusively to the coal industry in the case of 
stable or slowly declining employment in 
coal-mining and take full account, when 
determining energy policy and economic 
policy in general, of the social and human 
problems involved in any reduction of 
employment in coal-mining. 
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MONTHLY REVIEW 


Introduction.—In spite of the political 
influences so seriously persisting, not only in 
Africa but all over the world, business main- 
tains the uneasy confidence that has now 
persisted for so long. Although base metals, 
particularly as far as lead and zinc are con- 
cerned, remain depressed, tin now appears as 
a confident leader. 

Southern Africa.—During April the Rand 
companies produced 1,837,571 oz. of gold, 
making with 29,437 oz. from outside mines a 
total of 1,866,948 oz. for the month. At the 
end of April the number of natives at work 
in the gold mines was 398,012, as compared 
with 398,626 at March 31. 

Earlier this month the directors of ZAND- 
PAN GOLD MINING announced that the Vaal 
Reef had been intersected in No. 1 Vertical 
shaft at a depth of 6,852 ft. below the collar 
and a full exposure of the reef over the 
periphery of the shaft was completed at 
6,855 ft. The reef was sampled at 5-ft. inter- 
vals around the periphery of the shaft and 
17 sections sampled gave an average value of 
29-34 dwt. per ton over a channel width of 
5-18 in., equivalent to 152 in.-dwt. 

In his statement on the report and accounts 
of EAst RAND PROPRIETARY MINEs for 1960, 
the chairman says that test-running of the 
Central reduction plant has now been com- 
pleted and that the plant is operating 
efficiently and to a capacity of approximately 
190,000 tons a month. Reduction costs per 
ton milled, which were 80 cents in 1958 and 
78 cents in 1959, were reduced to 73 cents in 
1960. The Angelo plant has been closed down 
after 54 years’ service. At the Cason plant, 
which also commenced production in 1906, 
only a portion of the reduction works 
remains in operation and a small plant is 
being erected for clean-up purposes. Clean-up 
is proceeding at both plants ; it is intended 
to make an early special declaration in respect 
of gold already recovered from clean-up 
operations. The accounts of the company 
for 1960 show a profit of R1,953,384 and a 
total of R3,172,892 available, of which divi- 
dends equal to 32-5 cents a share require 
R1,287,000. In the year 2,662,000 tons ot ore 
was milled and 642,055 oz. of gold produced. 

CROWN MINEs reports a profit of R388,919 
for 1960, the accounts showing R3,017,095 
for appropriation, R754,450 being required 
for dividends equal to 40 cents a share. The 


mill crushed 2,363,000 tons of ore in the year 
and recovered 403,599 oz. of gold. 

The operations of STILFONTEIN GOLD 
MINING in 1960 resulted in a profit of 
£5,941,658, and of this £1,959,438 was 
distributed as dividends, equal to 3s. a share. 
The mine treated 1,958,000 tons of ore, which 
yielded 885,641 0z. of gold, while the output 
of the uranium plant was 367,794 Ib. of oxide. 
In regard to shaft sinking the report says that 
at the Toni shaft sinking operations were 
completed at 4,286 ft. below collar and the 
shaft has been commissioned. The Vaal Reef 
was intersected at 3,366 ft., the average of 
10 sections sampled over an average channel 
width of 8 in. being 89-1 dwt. per ton for 
gold and 3-62 lb. per ton for uranium. At 
Scott shaft pre-grouting to a depth of 100 ft. 
through the dolomite, as well as the ex- 
cavation of the collar, was completed. Satis- 
factory progress was made on the winder 
houses and foundations. 

Speaking at the meeting of WESTERN DEEP 
LEVELS last month Mr. H. F. Oppenheimer, 
the chairman, said that since the end of the 
March quarter a further 3,439 ft. of develop- 
ment had been accomplished on the Venters- 
dorp Contact Reef from the No. 3 shaft and 
that 90-9 of the 2,685 ft. sampled proved 
payable with an average value equivalent to 
760 in.-dwt. No. 3 shaft was commissioned 
recently and it was expected that the No. 2 
Vertical shaft would be commissioned at an 
early date. The Ventersdorp Contact Reef 
has been exposed over a strike distance of 
about 4,000 ft. and for a distance on dip 
of about 1,100 ft. Earlier this month it was 
announced that of the 5,600,000 “ B’’ shares 
of R2 (£1) each offered for subscription at 
R3 (30s.) per share subscriptions had been 
received in respect of approximately 73°%%, 
leaving a balance of approximately 27°, to 
be subscribed in terms of the underwriting 
agreement. 

At the annual meetings of companies of the 
UNION CORPORATION group held in Johannes- 
burg last it was stated that it was hoped to 
start total milling at BRACKEN MINES in 
about 12 months’ time and that the first 
declaration of output might be made at the 
end of 1962 or early in 1963. LESLIE GOLD 
MINES also hopes to start trial milling in 1962 
and to make its first declaration in the first 
half of 1963. At the last-named mine it is 
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“intended as soon as possible to extend the 
capacity of the reduction plant to 100,000 
tons per month and in due course to build 
up the milling rate to about 150,000 tons per 
month.”’ 

The accounts of the ANGLO AMERICAN 
INVESTMENT TRUST for 1960 show a profit of 
£3,804,787 and a total of £4,287,058 avail- 
able, of which dividends equal to 20s. on the 
ordinary shares and a bonus of 5s. require 
£3,275,000. 

RAND MINEs reports a profit of R2,653,297 
for 1960, the accounts showing R3,517,949 
available, of which dividends _ totalling 
60 cents a share require R1,710,596. 

The consolidated accounts of the GENERAL 
MINING AND FINANCE CORPORATION for 1960 
show a net income of {2,031,624 and a total 
of £2,746,748 available for appropriation. 
Of this amount dividends equal to 7s. on the 
ordinary shares, require £1,968,891. 

With the recent dividend notice share- 
holders of EAstT RAND CONSOLIDATED were 
informed that it is proposed to raise £300,000 
by a rights issue of 3,000,000 shares of 2s. 
each at par, in the proportion of one for every 
two held. The additional funds are to be 
used “‘ to broaden the basis of the investment 
portfolio ; to extinguish the existing over- 
draft, and to provide adequate liquid 
resources for any special industrial oppor- 
tunities which may be offered to the 
company.” 

Diamonds.—At the annual meeting of DE 
BEERS CONSOLIDATED MINEs held in Kim- 
berley last month shareholders were informed 
that the total diamond sales for the first five 
months of the year amount to R77,565,317 
(£38,782,658), which compares’ with 
R70,862,558 (£35,431,279) for the same 
period last year. 

Northern Rhodesia.—Shareholders of the 
BRITISH SOUTH AFRICA COMPANY have been 
informed that its estimated revenue from 
mineral royalties, rents, and fees for the 
quarter ended March 31, after providing for 
the payment to the Northern Rhodesia 
Government of 20% of the net revenue 
derived from the exercise of its mineral 
rights in Northern Rhodesia, amounted to 
£2,677,000. 





The position at the Kansanshi mine was 


reviewed by the chairman at the annual 
meeting of the RHODESIA-KATANGA Com- 
PANY held in London earlier this month. 
He reminded those present that in their 
report for 1960 the consulting engineers had 
stated that the metallurgical tests for leaching 


the high-grade oxide ore and roasting the 
sulphide concentrates had been completed, 
but that an estimate of the capital and 
working costs on the basis of production at 
the rate of 9,600 long tons of electrolytic 
copper per year suggested that it would be 
unattractive under existing conditions. In 
the meantime an investigation into the 
possibilities of new developments in the 
segregation process has been started. Current 
operations in the U.S.A., and on a pilot- 
plant basis in Peru and in Mauritania, West 
Africa, are being studied and the investiga- 
tion is proceeding in collaboration with the 
United Kingdom firm of commercial engi- 
neering consultants which designed the 
Peruvian plant. 

Sudan.—The Sudan Government has an- 
nounced that applications are to be invited 
for a lease of the mine area at Hofrat en 
Nahas, a copper deposit in Southern Darfar. 
From work done to date it has been esti- 
mated that the mixed oxide-sulphide material 
readily available in dumps or at depth 
amounts to some 10,000,000 tons with an 
average copper content of 278%. 

Ghana.—With the recent dividend notice 
shareholders of WESTERN SELECTION AND 
DEVELOPMENT are informed that the profit 
for the year to September 30 last is £165,982. 
The dividend proposed requires £45,938. 

Nigeria.—The accounts of Ex-Lanps 
NIGERIA for 1960 show a profit of £112,890 
and £175,686 available, of which a dividend 
equal to 35% requires £59,763. In the year 
540 tons of tin ore was produced from the 
1,177,681 cu. yd. of ground treated. Pros- 
pecting in the period proved 133 tons of 
cassiterite, which was added to the reserves. 

GOLD AND BASE METAL MINEs OF NIGERIA 
reports a profit of £64,097 for 1960, £47,162 
of the £88,715 available being required for a 
dividend equal to 10%. Output for the year 
totalled 751 tons of tin ore and 70 tons of 
columbite. The chairman, in his review 
accompanying the report and accounts, 
refers to the position regarding columbite. He 
suggests that of late the company is in a 
period where demand has shown some 
diminution, which commenced with the 
mild recession in the closing months of 1960 
and the early part of the current year. In 
addition, he says, it has to be recognized 
that two extensive deposits of pyrochlore in 
Brazil and Canada containing considerable 
tonnages of high-grade columbite have now 
reached production. Accordingly the com- 


pany has decided to reduce columbite 
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production where practicable in favour of 
tin-bearing areas following completion of 
deliveries under the contracts for 1961. 

The accounts of KADUNA SYNDICATE for 
1960 show a profit of £17,705 and those of 
KADUNA PROsPECTORS £4,834. The first- 
named company has declared a final dividend 
equal to 334% and the second one of 25%. 
Kaduna Syndicate produced 266 tons of ore 
in the year under review and Kaduna 
Prospectors 77} tons. 

Tanganyika.—Shareholders of TANGAN- 
YIKA DIAMOND AND GOLD DEVELOPMENT 
have been informed that in the March 
quarter ALAMASI, LTD., treated 91,088 loads 
of ground and recovered 3,791-25 carats of 
diamonds. 

Congo.—The report of the UNION MINIERE 
pu Havut-KATANGa presented at the annual 
meeting held in Brussels last month refers to 
the events which followed the granting of 
Congolese independence. The company’s 
installations were not affected. From July 11 
onwards the power stations, mines, and plants 
were gradually started up again when and as 
the staff returned. Within a week the whole 
situation had resumed under normal con- 
ditions. Union Miniére copper production 
for the year was 300,675 metric tons. The 
initial programme, reduced to allow for the 
world over-production, was 308,000 tons. 
Slight reductions were evidenced for cobalt 
and silver production figures, while those for 
zine concentrates, cadmium, and germanium 
showed a rise. The year’s operations allowed 
of a net dividend of 1,500 francs per full 
share, the company’s total earnings for the 
year amounting to 4,293,805,587 francs. Of 
this sum the Congolese Government, the 
Government of Katanga, and the Belgian 
State receive a total of 2,617,394,879 francs— 
i.e., 61%—and the private shareholders 
1,676,410,699 francs, representing 39%. The 
share proper of the Belgian State will be 
88,166,163 francs. 

Australia.—Earlier this month CoMALCO 
INDUSTRIES announced additional expansion 
of the capacity of the Bell Bay (Tasmania) 
aluminium smelter to enable production of 
14,000 tons of primary aluminium a year. 
This expansion, it is stated, follows discus- 
sions with the Premier of Tasmania on the 
power supplies needed for smelting; a 
further 35,000 kW will be required. The 
Tasmanian Government has undertaken to 
submit a proposal to Parliament in the forth- 
coming session to authorize the Hydro- 
Electric Commission to construct an addi- 
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tional source of electric power on the Derwent 
River. 

The report of the CONSOLIDATED ZINC 
CORPORATION for 1960 shows a group profit 
of £2,338,521, of which dividends require 
£1,456,709, equal to 4s. on the ordinary 
shares. In the year the ZINC CORPORATION 
treated a total of 725,550 tons of ore for a 
production of 77,105 tons of recoverable lead, 
1,821,191 oz. of silver, and 134,483 tons of 
zinc concentrates, as compared with 667,660 
tons of ore for a production of 81,930 tons of 
recoverable lead, 2,045,978 oz. of silver, and 
111,873 tons of zinc concentrate in 1959. 
NEW BROKEN HILL CONSOLIDATED treated 
627,600 tons of ore for a production of 
53,191 tons of recoverable lead, 1,433,055 oz. 
of silver, and 147,731 tons of zinc concentrate, 
as compared with 584,530 tons of ore for a 
production of 65,737 tons of recoverable lead, 
1,785,540 oz. of silver, and 128,416 tons of 
zinc concentrate in 1959. Also in the year 
production of zinc from the Avonmouth and 
Swansea plants of IMPERIAL SMELTING 
CORPORATION were slightly higher than in 
1959. The Imperial Smelting furnace, com- 
missioned at Swansea in March, 1960, was, 
it is noted, the first large-scale application of 
the new process to come into operation. 

In an interim report shareholders of the 
LAKE GEORGE MINING CORPORATION have 
been informed that geophysicists attached to 
the Commonwealth Bureau of Mineral Re- 
sources have completed a survey of an area 
approximately two miles south of the mine, 
some interesting anomalies being revealed. 
A short drilling programme to test these 
anomalies has been recommended and 
arrangements made for the drilling con- 
tractor to start the first hole. 

New Zealand.—It is announced that 
BRITISH PETROLEUM is now interested in the 
in five areas of New Zealand, search having 
now been directed to the South Island. On 
the North Island, after extensive surveying, 
a site for a first exploration well was selected 
in South Taranaki at Kapuni. This well was 
drilled to a depth of 13,040 ft. and gave an 
encouraging show of “ wet ’’ gas. The second 
well was started in 1960 at Mangaone, south- 
west of Gisborne. This was stopped at 
5,085 ft. as it was uneconomic to proceed 
further. A third well in North Island was 
also started in 1960 at Mangahewa, eight 
miles south of Waitara, and other explora- 
tion well sites are under preparation in both 
the west and east coast areas. In addition 


to this search B.P. has been exploring on its 
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own in Marlborough Province of South Island 
since 1958 and has carried out considerable 
geological work there. 

Malaya.—With a preliminary announce- 
ment of profits for the year ended Septem- 
ber 30 last shareholders of GOPENG Con- 
SOLIDATED were informed that a capital 
re-organization is proposed which will result 
in the existing 3s. 6d. stock units being con- 
verted into 5s. shares, and the authorized 
capital being increased to £800,000. The 
proposed re-organization involves the 
capitalization of £191,418 from share pre- 
mium account. If the proposal is accepted 


DIVIDENDS DECLARED 


* Interim + Final 
(Less Tax unless otherwise declared.) 

+Ampat Tin Dredging.—70°,,, payable June 28. 

Anglo American Corporation of South 
Africa.— Pref. 3°,, payable Aug. 8. 

*Anglo American Investment Trust.—Pref. 
3°%, Ord. R1-oo, payable Aug. 8. 

+ Anglo-Burma Tin Co.—2d., free of tax, pay- 
able July 12. 

+Central Mining and Investment Corpora- 
tion.— 3s. 6d. 

*Central Norseman Gold Corporation N.L. 
1s. gd. (Aust.), payable June 23. 

+Chicago-Gaika Development Co.—10°, and 
5% bonus. 

*Consolidated African Selection Trust.—9d., 
payable June 23. 

Consolidated Co., Bullfontein Mine.—Half- 
yearly 6 cents, payable July 28. 

*Consolidated Gold Fields of South Africa. 
Is. 3d., payable June 29. 

tEast Rand Consolidated.—2-4d., payable 
July 20. 

+Gold and Base Metal Mines of Nigeria.— 3d., 
payable June 27. 

Griqualand West Diamond Mining Co., Dutoit- 
span Mine.—Half-yearly 28-5 cents, payable 
July 28. 

+Kaduna Prospectors.—6d., payable July 7. 

+Kaduna Syndicate.—4d., payable July 7. 


*Kent (F.M.S.) Tin Dredging.—4}d., payable 


June 30. 

+Kramat Tin Dredging.—3s. 6d., payable; 
June 28. 

*Lower Perak Tin Dredging.— Is. 6d., payable 
July 5. 


New Jagersfontein Mining and Exploration 
Co.—Half-yearly 5 cents, payable July 28. 

*Normetal Mining Corporation.—5 cents, pay- 
able June 29. 
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members will in future hold one share of 5s. 
instead of the stock unit of 3s. 6d. they hold 
at present. 

In a recent circular shareholders of 
TONGKAH HARBOUR TIN DREDGING have 
been informed that during the first three 
months of 1961 the sea dredge was trans- 
ferred by stages from the western portion of 
the leases and is now digging northwards 
parallel to the 1960 workings. It is hoped by 
the end of this year to give some information 
as to the extent of the payable ground in part 
of the southern section of the sea leases. 


*Orange Free State Investment Trust. 
20 cents, payable Aug. 8. 

Powell Duffryn.— Pref. 23°,, payable July 1. 

*Quemont Mining Corporation.—20 cents, 
payable June 29. 

Rhodesia Copper Refineries.—Pref. 23°,, 
payable June 29. 

Rhokana Corporation.—Pref. 2}3°,, payable 
June 29. 

+Selection Trust.—4s., payable July 8. 

+Seltrust Investments.—Ord., 62s. 6d. 

Siamese Tin Syndicate.—tis. 3d. and *6d., 
payable June 30. 

*Tanganyika Concessions.—1is. 6d., payable 
June 23. 

*Tongkah Harbour Tin Dredging.—3s., pay- 
able June 16. 

*Union and Rhodesian Mining and Finance 
Co.— 2d. 

*West Rand Investment Trust. 
payable Aug. 8. 

+ Western Selection and Development Co.— 
4°8d., payable June 20. 


-124 cents, 


METAL PRICES 


June 8. 
Aluminium, Antimony, and Nickel per long ton ; 
Chromium per lb.; Platinum per standard oz. ; 
Gold and Silver per fine oz. ; Wolfram per unit. 
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A Century 
of Mining 


in New Zealand 


J. N. Stephens, A.0.s.. 


The phrase “ the golden sixties,’’ sometimes 
used hopefully of the present, can be applied 
to this decade a century ago ; indeed it was, 
in New Zealand. During the ten years 
commencing from 1861 that country pro- 
duced over 6,000,000 0z. of gold, nearly a 
third of its total production to the present 
day and this was, for the period, almost 10°, 
of world production. The centenary of the 
first major discovery is to be celebrated this 
vear and it affords an opportunity to examine 
the history of metalliferous mining in the 
Dominion. 

Some mining was done before 1861. New 
Zealand's first mineral export was manganese 
ore from Kawu Island, near Auckland. This 
was found in 1842 and soon afterwards copper 
ore was found in the same locality. In 1852 








The author reviews 
the history of 
metal-mining since 


the ‘‘ golden sixties ”’ 











came New Zealand’s first gold rush, which 
occurred to Coromandel, at the northern end 
of what was to be later known as the Hauraki 
mining field, a region of Tertiary volcanic 
rocks. In 1857 gold was discovered in the 
Nelson Province in the South Island. Real 
activity starts from 1861, however, when gold 
was discovered in payable quantities in the 
Province of Otago, which had been settled 
13 years before. 

In May, 1861, Gabriel Read, who had been 
in both California and Victoria, sent a 
flowery letter to the Superintendent of the 
Otago Province reporting payable gold about 
50 miles from Dunedin. In making this 
discovery he had been directed to the field by 
a member of a small party of men who had 
been washing gravel about three miles away 





(Handbook of N.Z. Mines, 1887 


The Scene at Thames, N.Z., in the 1870's. 
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for some months, but without his greater 
success their work had not aroused much 
interest. Read’s discovery of what came to 
be called “‘ Gabriel’s Gully ”’ attracted diggers 
from Victoria and even California and, by the 
end of 1861, 203,000 oz. of gold were brought 
to Dunedin from the alluvial workings of this 
field. 

The following winter, 1862, was unusually 
hard and Victorian miners tended to leave 
what was at that time a treeless area, but 
two miners from California, Hartly and Reilly, 
going further inland, applied their Californian 
experience to the beaches of the Clutha River 
and in July returned to Dunedin with over 
1,000 oz. of gold. This set in train a new rush 
and it was found that the river terraces, as 
well as the beaches, were gold-bearing. The 
river bed, however, was to tantalize the miners 
for nearly 30 years after 1862. 

In 1863 the Otago goldfields produced their 
maximum, 614,000 0z., when the gold from 
the beaches of the Arrow and Shotover rivers 
swelled the total. 

Meanwhile, on the West Coast of the South 
Island gold had also been found. Unlike 
Otago the West Coast had a high rainfall 
(over 100 in. per annum) and in 1863 was 
roadless and covered with dense bush. The 
first prospector was Albert Hunt, although 
gold had been found earlier by the surveyor, 
Rochefort, and Louper, a member of an 
exploring party. At first gold workings were 
adjacent to what was to become the coal- 
mining centre of Greymouth ; besides gold 
one of the first ships took away 27 tons of 
coal, the first mined, although it had been 
noted by the explorer Brunner in 1847. 

The centre of alluvial mining then shifted 
further south and the town of Hokitika 
developed. In 1866 it was visited by 
Sir Charles Dilke, during his world tour, as 
one of the main centres in New Zealand. In 
1866 gold production from the West Coast 
reached its peak, 552,000 0z., all won from 
shallow alluvial and sea-beach workings. 
In 1867 attention returned to the Hauraki 
district where, 40 miles south of Coromandel, 
the scene of the first rush, gold had been 
discovered in 1865 near where the town of 


Thames eventually grew. After long negotia- : 


tion with the Maori owners (never necessary 
in the South Island) the first party, consisting 
of 40 miners, two policemen, and two Govern- 
ment officials, arrived in August, 1867. At 
first alluvial gold was prospected for without 
success, but in doing this a party found a rich 
quartz leader on a waterfall and called their 
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claim the “ Shotover ”’ after the gold-bearing 
river of the South Island. Other claims were 
taken up in the vicinity and by 1870 the 
Thames mines had produced 270,000 oz. of 
gold and, with easy mining conditions and 
tree milling ore, it was “as good as an alluvial 
field.” 

After 1870 and until the early ’80s the 
New Zealand economy received its impetus 
from Government loans fer the purpose of 
building railways and other public works, also 
including lighthouses and water races. During 
this period gold production in New Zealand 
declined as werld production was also doing, 
but gold still formed a quarter of New 
Zealand’s exports. During this period also 
efforts were made to work copper and anti- 
mony deposits and to produce iron from 
iron sand but without success. Coal mining, 
however, with a growing internal market, 
increased steadily. In the Otago field the 
alluvial gold deposits continued to be worked 
by ground sluicing and after 1878 by sluicing 
and hydraulic elevating, while gold dredges 
were slowly developed. 

South of Thames the quartz lodes of 
Karangahake were found in 1875 and at 
Waihi, by Lee and McCombie, in 1878. These 
lodes could not be worked profitably until 
the ’90s. 

On the West Coast sluicing was the main 
method of obtaining gold, but quartz lodes 
were developed at Reefton from 1870 onwards. 

The story of the development of gold 
dredges and of the quartz mines can be 
examined in greater detail. The beds of the 
smaller gold-bearing streams of the Otago 
field could be worked by “ wing-damming’’, 
but with the larger streams, particularly the 
Shotover and Clutha rivers, this was not 
possible. Hence from the gold-rush period 
primitive dredges were devised, ‘‘ spoon- 
dredges,’’ which by 1870 were giving way to 
“ current-wheel dredges,” in which a line of 
buckets was driven by paddle wheels turned 
by the flow of the river. (In 1877 there were 
six operating on the Clutha.) 

At this time there were two bucket dredges 
at work on the harbour approach to Dunedin 
and in 1881, as a result of a report by 
Sir John Goode, the harbour authority, a 
much larger dredge was built in Scotland for 
this work. This apparently inspired the 


dredge builers in Dunedin, for in 1882 a steam 
dredge was built to work on the Clutha River, 
but which until its design was modified (it 
had two rows of buckets) had indifferent 
In 1889, Sew Hoy, a Chinese 


success. 








——EE 





Pe 


Re TR DT Core Serene ore Ren 








mi 
st 
to 
ar 
Cl 
Zi 
Zi 


bi 











ig 


le 
yf 
d 
il 














JUNE, 





merchant in Dunedin, had a dredge con- 
structed “on the centre bucket principle ”’ 
to work on the Shotover River which was 
an immediate success. (At the same time a 
Chinese merchant in another part of New 
Zealand was beginning the export of New 
Zealand butter.) 

Swift development then took place in 
dredges. In 1890 eight more dredges were 


built, one driven by electric power, and it was 
soon found possible to dredge low land 
adjoining the rivers and in 1894 elevators 
were built to stack the tailings so that a 
dredge could work with a high bank. A dredge 
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Golden Run Claim, 
Clutha River. 


(New Zealand Mines Statement 


1906) 


being built in Dunedin in 1898 had 36 buckets 
of 6 cu. ft. capacity on a ladder 70 ft. long ; 
it could work 38 ft. below water line and 
elevate tailings 40 ft. behind it. It was 
expected to treat 14,000 cu. yd. per week for 
less than one penny per yard. By the end of 
the century 200 dredges were at work or 
under construction and they were being 
exported from New Zealand to Australia and 
Siberia. (Exports to Australia ceased after 
federation in 1901.) In two cases large—t.e., 
7 cu. ft.—bucket dredges were using electric 
power. 

After this no new developments took place 







New Zealand Type 
Dredge, 1906. 
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in gold dredges in New Zealand and indeed 
some retrogression may be said to have 
occurred, for some smaller and simpler ones 
were built, such as dredges driven direct by 
water power, when the final solution, brought 
back to New Zealand from California a 
quarter of a century later (the Rimu Flat 
dredge in 1926) was the construction of much 
larger electrically-driven dredges. As dredging 
declined men trained in New Zealand left to 
operate dredges in places as far apart as West 
Africa, Siberia, Burma, and Terra del Fuego. 
After 1931 more dredges were built in New 
Zealand by Australian, British, and American 
interests with 16-cu. ft. and 18-cu. ft. buckets. 
At the present time this method of gold 
production, in which New Zealand designers 
can claim to have done some pioneering, 
produces almost all the New Zealand output 
of gold. 

Gold production at Thames reached its 
peak of 330,000 oz. in 1871 and after this the 
output declined swiftly. The Thames field 
was worked by adits and shafts, but no 
payable mining was done below 350 ft. 
although efforts were made in the '80s and 
again in the ’90s (with British capital) to 
mine deeper, when large Cornish pumps were 
installed. At Karangahake the problem was 
to save the gold and silver. The lodes could 
be worked by adits, water power was available 
to drive the batteries, but recovery was 
barely 50%. Successively a shaft furnace, a 
reverbatory furnace, and pan amalgamation 
(the “‘ Washoe process,’’ for which high hopes 
were held) were tried in the ’80s. Then in 
July, 1889, McConnel, who had been trained 
by the Cassel Gold Extraction Company, 
commenced treating ore for the Crown mine 
by the cyanide process and recovery “ went 
up with a bound.” 

The success of the cyanide process at 
Karangahake led to its adoption at Waihi, 
where the Martha lode was being worked. 
A company was formed in London, the Waihi 
Gold Mining Company, which was destined 
to produce during the next 60 years a fifth of 
New Zealand’s gold production. A boom in 
mining followed and English companies took 
up claims in the whole of the Hauraki field 
and at Reefton in the South Island. Visitors 
to New Zealand at this time included T. A. 
Rickard and J. H. Curle. (The dredging 
boom was taking place at the same time in 
the South Island, but New Zealand capital 
only participated in this.) Only the Waihi 
company was really successful financially. 
From 1892 until it ceased in 1952 nearly 
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12,000,000 short tons of ore were treated for 
a recovery of 35,500,000 oz. of bullion, valued 
at £28,500,000, but in the early ’90s any lode 
in New Zealand seemed to be capable of 
developing into another Waihi. 

In 1900 gold production was approaching 
400,000 oz. and had prospects of increasing 
with the development of the established mines 
at Waihi, Karangahake, and Reefton and 
gold dredging was at its height. Coal mining, 
which began in the ’80s with the construction 
of railways, had attained an output of 
1,000,000 tons. “‘ Kauri gum ”’ or fossilized 
tree gum, which is always included with 
New Zealand mineral statistics and was 
obtained by methods similar to hand-worked 
alluvial gold diggings was also rising in output. 
A beginning was being made in the production 
of scheelite. 

This impetus was not to be maintained, 
however. By 1910 the number of dredges was 
halved and developments in the deeper levels 
at Waihi and also Reefton were disappointing. 
Apart from one new mine in the Reefton field, 
the Blackwater mine, there were no pros- 
pecting successes and other minerals were 
not being produced except in trifling amounts. 
Renewed efforts were being made, however, 
to exploit the iron sands of the west coast of 
the North Island, this time with the assistance 
of the Waihi Gold Mining Company. During 
this period the New Zealand economy was 
taking on its present-day form, with the rise 
of the meat freezing and dairy industries 
(butter exceeded gold as an export in 1912) 
and the parallel rise in prices was a force 
behind the labour disputes at Waihi and 
elsewhere in the same year. 

After the war of 1914-18 only the Waihi 
and the Blackwater mines survived to carry 
on. The rise in the price of gold after 
1930 did not change the situation very much. 
Output of gold which had been around 
150,000 oz. per annum in the period 1920- 
1930 rose to around 200,000 oz. per annum 
during the °30s, reflecting the operation of 
new gold dredges on the West Coast. After 
1940 gold production declined rapidly and 
after the closure of the Blackwater and Waihi 
mines in 1951 and 1952 gold production soon 
fell to its lowest level since 1860. 

The 40 years from 1861 saw the main 
developments in New Zealand mining. The 
gold rushes in the decade of the 60s and the 
discovery of the main lodes during the next 
decade. Technical developments and dis- 


coveries were applied during the ‘80s (gold 
dredges and the cyanide process) to come to 
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fruition in the ‘90s. During the 20th Century 
gold mining declined except for a pause in 
the ’30s to the present and there was no 
corresponding rise in other metals. 

It has recently been shown that the 
standard of living in New Zealand, which was 
higher than that of Australia a quarter of a 
century ago, has now fallen below that level. 
The important difference between these two 
countries is that mineral exploitation forms a 
significant portion of the Australian economy. 

There are signs that a change may be 
imminent. The Waihi area is at present being 
re-assessed and the proposed aluminium 
smelter in New Zealand, using Queensland 
bauxite, may draw attention to New Zealand 
as a field for mineral exploration. It is 
possible that a prospector today may yet 
have a greater reward if not the glamour and 
excitement of the diggers of Gabriel’s Gully 
a century ago. 


Notes on Sources 


The ‘“‘ Handbook of New Zealand Mines,” 
Government Printer, Wellington, 1887, 
describes the situation in the mining fields 
in the mid-’80s. It is just too early for the 
cyanide process or the successful dredge. It 
quotes accounts of the gold discoveries of the 
'60s, particulary that of Vincent Pyke (App. 
Journ. House of Reps., 1863) on the Otago 
gold discoveries and also the earlier discoveries 
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Dunedin Dredge : 
C. McQueen, 1882. 


at Coromandel and Nelson. The West Coast 
and the Thames field are also covered fully. 
It also has a full account of efforts to exploit 
antimony, copper, and iron deposits. 

The 1906 edition of the “ New Zealand 
Mining Handbook ”’ gives an account of the 
mining industry at the beggining of the 
century and also a brief summary of its 
history from 1887. 

The “ New Zealand Mines Record ’’ pub- 
lished monthly between 1897 and 1909 
describes mining operations at various mining 
fields during this period. It also contained 
historical articles, dealing with the first gold 
discoveries, the discovery of the Waihi lode, 
the first use of cyanide, and the development 
of dredges. (Particularly articles by J. 
McCombie on Waihi. He was the author of 
an article on the history of the Waihi Mine 
in the MAGAZINE, Vol. 8, pp. 136-140.) 

The annual report of the Mines Department 
from 1888 to the present time gives a short 
account of each mine. The earlier ‘“‘ Reports 
on the Goldfields ’’ 1873-86 are less full. 

Statistics on world gold production were 
taken from “Gold and Prices” by G. F. 
Warren and F. A. Pearson. 

The comparison between the New Zealand 
standard of living and that of Australia is 
based on a Press summary of an address by 
Blyth to the N.Z. Association of Economists, 
Feb., 1960. 





The Congress 


in Africa 


By Our Johannesburg Correspondent 


Introduction 

Before the actual technical sessions a series 
of papers, briefly summarized in what follows, 
focused attention on specific sectors in the 
broad canvas forming the backdrop to the 
detailed highlights presented later. If there 
was a gap in these informative preliminary 
papers, which the mind_ subconsciously 
sought to bridge, it was perhaps in the 
absence from the programme of a _ co- 
ordinating review of services—such as, elec- 
tric power and water supply—provided for 
the mining industry as a whole and on which 
it draws extensively and of the development 
of the role of base-metal and mineral mining 
in the country’s economy. It was as if the 
farming industry were discussed without 
reviewing the ground available for its opera- 
tions. However, the fare served out in the 
informative papers was adequate enough in 
giving food for thought, even if in the 
discussions during the technical sessions the 
mood manifested was reflective and con- 
templative rather than vocal; the mood of 
travellers who, having not yet seen for 
themselves, dared not speak for themselves. 
It was a mood, therefore, also of quiet 
discretion and of suspended judgment. 

In the order of delivery, the papers were 
read as follows : “‘ The Coal Mining Industry 
of South Africa,” by Dr. P. N. Lategan, 
chairman of the Transvaal Coal Owners 
Association (1932) (Pty.), Ltd.; “‘ The Iron 
and Steel Industry of South Africa,’ by 
Dr. F. Meyer, chairman of the S.A. Iron and 
Steel Industrial Corporation, Ltd.; ‘ The 
Diamond Industry,” by Mr. H. F. Oppen- 
heimer, chairman of Anglo American Corpora- 
tion of South Africa, Ltd.; ‘“‘ The Part 
Played by the Government in the South 
African Mining Industry,” by Mr. T. L. Gibbs, 
Acting Government Mining Engineer, and 
“Transport in Our Time—Service Based on 
Knowledge and Experience,” by Mr. D. H. C. 
du Plessis, former general manager of the 
South African Railways, Harbours, Airways, 
and Motor Transport Administration. Mr. 





Further notes on 
proceedings at the 
Seventh Commonwealth 
Mining and Metallurgical 


Congress 











Oppenheimer’s paper was read for him in his 
unavoidable absence and his supplementary 
message Was an expression of a wish that he 
would be able to meet the delegates before 
the end of Congress. At the same time, 
probably kept away by the disruption of the 
transport system by the flooding rains in 
various parts of the country, Mr. du Plessis’s 
paper had to be taken as read. 


Coal in South Africa 

Dr. Lategan indicated the major coalfields 
of South Africa as follows : (1) The Northern 
Orange Free State field where the two to 
three seams found may attain thicknesses in 
places up to 60 ft. These coals are of low 
rank, inclined to weather, and have a com- 
paratively low heating value. Seldom carried 
over long distances or lengthily stored, output 
is used as household coal or consumed in 
large power stations situated on the relevant 





Mr. T. L.. Gibbs, Acting Government Mining 
Engineer. 
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collieries. 
which is similar to (1). 
Breyten field, where generally only one of 


(2) The Springs-Heidelberg field, 
(3) The Ermelo- 


the three seams found is mined. (4) The 
Witbank-Middleburg field—the most im- 
portant by reason of quality, the tonnages 
produced, and the available reserves, most of 
the output being used for combustion pur- 
poses although a certain limited tonnage is 
used as blend in coke and gas production. 
One seam is and seldom more than two seams 
of up to five main seams are mined in the 
field. These five seams are rarely all present 
and of the same quality in any locality. 
(5) The Natal fields—with the most mature 
coal in the Union. These, customarily 
divided into the Vryheid-Paulpietersburg and 
Klipriver sections, have suffered extensively 
from erosion and igneous intrusions and 
reserves are therefore limited. These fields 
are the source of straight coking coal, blended 
with the high-volatile weak-coking Witbank 
coal, and of anthracite and semi-anthracite 
coal. (6) The Northern Transvaal fields, of 
which the Waterberg and Zoutpansberg 
sections have been explored but are not yet 
exploited and could be selectively mined and 
carefully washed for the production of blend 
coking coal. Other sections that could 
perhaps be classified with the Northern 
Transvaal fields are in the Springbok Flats 
area, north of Pretoria, and to the west of 
Messina. (7) The relatively low-grade Mol- 
teno-Indwe field in the Eastern Cape Pro- 
vince, originally worked in the 1850s, is now 
again being explored. 

Apart from (7) the coal seams are all geo- 
logically confined to the Ecca Series of the 
Karroo System, which persists northwards 
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Dr. P. M. Lategan 


and Associates. 


well into Central Africa. (and westwards 
into Bechuanaland and north-eastwards into 
Swaziland). 

Reserves.—Proved, about 25,000 million 
tons; partly proved, about 50,000 million 
tons. These reserves would sustain an annual 
production for nearly 2,000 years. 

Mining.—The seams are at shallow depth, 
thick, and bedded horizontally. In the Wit- 
bank area the average working width is about 
10 ft., while an 18-ft. width is not uncommon 
at depths from 150 ft. to 350 ft. served by 
incline shafts generally equipped with con- 
veyor-belts. In the Vereeniging area the 
present extraction width ranges from 7 ft. to 
14 ft. Expensive roof supports are eliminated 
by pillar-and-stall mining methods. In con- 
ventional practice, largely manual, the output 
is about 33 tons per man-shift ; by mechan- 
ized mining this has been raised to about 
7 tons to 11 tons per man-shift. Selective 
mining is practised to produce the required 
grades but conventional and mechanized 
mining are combined with surface beneficia- 
tion, or only mechanized mining is combined 
with surface beneficiation. Wasteful methods 
are minimized by allocating high-grade 
requirements to high-grade collieries and 
lower-grade requirements to relevant pro- 
ducers. 

Production and Marketing.—The Transvaal 
Coal Owners Association distributes member 
Transvaal and Free State production, except 
contractual output. It controls output 
according to quotas allocated to members for 
various grades, which are balanced in relation 
to trade requirements and marketed to best 
advantage. Labour and operations are 
security 


thereby regulated economically ; 
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and regularity of supplies are guaranteed ; 
distribution costs are of the low order of less 
than 1d. per ton sold. The Chamber of Mines 
formulates for its members common policies 
on labour recruiting, salaries, and wages and 
deals with legislation collectively, as well as 
with accident prevention and health prob- 
lems such as pneumoconiosis. 

In Natal the Natal Coal Owners Society 
deals with these matters, in close collaboration 
with the Chamber of Mines. Sales and 
distribution are controlled by the Natal 
Associated Collieries and the Natal Anthracite 
Producers. 

The average pithead coal price in the Union 
has advanced from 5:5s. (55 cents) to about 
11-83s. (R1-18) per short ton over the past 
50 years. The f.o.r. price at collieries ranges 
from 12-17s. (R1-22) to 20s. (R2) per sh. ton ; 
the f.o.b. price at Durban and Lourenco 
Marques from 42-42s. (R4-24) to 46-83s. 
(R4-68). 


Coal Utilization or Consumption.—Elec- 
tricity generation, 39°; industrial and 
household, 21%; railways, 18%; car- 
bonization and gasification, 15°, ; mining, 
6%, and bunker and export, 1°. Thirty 
years ago, at the third Congress, held in 
Johannesburg, Dr. Lategan presented a paper 
on converting coal to oil by hydrogenation, 
describing his experiments and production 
of the first synthetic petrol from South 
African coal. 


Work in a Transvaal 


Colliery. 
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Iron and Steel Industry 

In his paper Dr. Meyer traced the develop- 
ment of the industry from 1853 when Shep- 
stone watched a Zulu ironsmith work iron 
smelted on a Natal farm, through the faltering 
years of 1882 when efforts in both Natal and 
Transvaal to establish the industry were 
paralysed almost at birth, of 1902 when 
S. L. Green in Natal produced the first iron 
by European methods, down the following 
hesitant years to 1918, when the small 
Pretoria furnace of Delfos was commissioned, 
and to 1926 when Eaton’s Newcastle furnace 
was blown in, and then through the legislative 
years of the 1920s, when—the private efforts 
of Delfos, Marks, and Eaton to expand having 
failed and the Government’s negotiations 
with private interests having yielded no more 
than a favourable report on the country’s 
iron and steel potential from the Ruhr’s 
Gutehoffnungshuette—a joint sitting of the 
Houses of Assembly passed the 1928 Act, 
which established the S.A. Iron and Steel 
Industrial Corporation, Ltd. (ISCOR) Iscor, 


with a projected initial output capacity of 


180,000 ingot tons a year, was a State- 
sponsored enterprise meant to co-exist with 
other firms already in existence. In the 
current year, 1961, the Corporation's produc- 
tive capacity has reached an annual output 
rate of 2,350,000 ingot tons, nearly seven 


times the aggregate output of the smaller 


independent producers. The latter include 


Union Steel Corporation, Dunswart Iron and 
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Steel Works, Geo. Stott and Co., and Scaw 
Metals, the first three of which preceded the 
establishment of Iscor. In the 1959-60 year 
Iscor supplied 78% of the country’s needs. 
African Metals Corporation, Ltd., formed by 
Iscor and private interests, acquired and 
expanded the Newcastle works established by 
Eaton, its other activities being the develop- 
ment of various mineral resources in the 
country, including phosphate and iron ores. 
Another major development by Iscor was the 
establishment, in conjunction with private 
overseas and local interests, of the Vanderbijl 
Engineering Corporation. 

Iscor’s policy has been to maintain the 
lowest possible prices—a price restraint that 
has meant much to the country’s industrial 
expansion. But for this price restraint Iscor’s 
steel supplies in the decade to mid-1960 
would have cost its customers {206,000,000 
more if prices had been raised to a point 
slightly less than that of imported steel. Over 
the next 12 years or so Iscor’s ingot output 
capacity will be raised further to about 
4,500,000 ingot tons a year at a cost of about 
£280,000,000. The history of Iscor and its 
associates upholds the concept of service, 
Dr. Meyer indicated (and could perhaps have 
rounded off his comment with the addendum 
that capital and its use, labour and its hire 
are worthy counterparts. It may not have 
been far from his thoughts as he surveyed an 
audience, mentally stamping towards its 
tours). 
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The Diamond Industry 

Mr. Oppenheimer’s task was to discuss the 
marketing of diamonds and the system 
developed over the years to harmonize the 
interests of producers, cutters, merchants, 
and of the holders of diamonds ; to secure 
a high degree of stability in what could be 
a very chancy and unstable business. Briefly, 
the ultimate basis of the diamond industry is 
therefore not its organization but the nature 
of the diamond itself. It is both a gem and 
an industrial tool. 

Within the De Beers Central Selling 
Organization sales are effected on behalf of 
all the major producers in the Union and 
South-West Africa, the Williamson mine in 
Tanganyika, the Belgian Congo producers, 
and the Angola Diamond Mining Co. ; 75% 
of the Sierra Leone production is handled 
and negotiations are proceeding to renew the 
agreement over the other 25° and for total 
sales of Russian diamonds to the non- 
Communist world. The Organization’s 1960 
sales were valued at £89,700,000, {63,500,000 
representing gems and the balance industrial 
diamonds. A reasonable estimate is that the 
Organization handles 80° to 85% of total 
world output. The other 15% to 20% com- 
prises South American (mainly Brazilian), 
French West African, Ghanaian, and small- 
scale production in the Union and South- 
West Africa. The 80% to 85% represents 
the evolution of an organization from the 
early amalgamation of Kimberley mines and 
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later the Free State Jagersfontein mine, with, 
in due course, the Premier mine near Pretoria 
and the amalgamation of South-West African 
producers into Consolidated Diamond Mines. 
The problem of uncontrolled supplies from 
the Lichtenburg workings was solved only 
when the deposits became exhausted. The 
scare of the Namaqualand discoveries was 
resolved by stockpiling purchases and by 
Governmental action in closing the area to 
further prospecting. Non-Union production 
came to be sold through the Organization as 
a result of good relations and co-operation 
among the parties concerned. Sales of output 
from the Government’s Namaqualand State 
Diggings are regulated by quotas determined 
through the Diamond Producers Association, 
on the board of which the Union Government 
and the South-West African Administration 
are represented by two members, the other 
three being appointed by the mining com- 
panies and the Diamond Corporation. The 
latter, a subsidiary of De Beers, enters into 
periodical contracts for purchasing all dia- 
mond production outside the Union and 


South-West Africa and undertakes to pur-. 
chase all Union production of industrial 


diamonds. (There is accordingly a close 
association of interests, even if only indirect 
in part, among all the major producers.) No 
quotas are set on the output of industrial 
diamonds for the reason that it is essential 
for their supply not to be limited on account 





of the state of demand for gems. (In itself 
the Diamond Producers Association is con- 
nected with producers outside the Union and 
South-West Africa through the contracts 
entered into by a constituent member—the 
Diamond Corporation.) 

Marketing, respectively of gem and in- 
dustrial diamonds (presumably through the 
Central Selling Organization), is undertaken 
by the Diamond Trading Co. and by 
Industrial Distributors, associated with, but 
not subsidiaries of, De Beers and acting in 
conjunction with the Diamond Producers 
Association. A high degree of stability is 
maintained in the prices of both gems and 
industrial diamonds. To this end large cash 
reserves are sustained by the Diamond 
Corporation, the Diamond Trading Co., and 
Industrial Distributors ; it being complemen- 
tary and essential that the Central Selling 
Organization handle a great majority of the 
total world production. There are producers 
who seek to obtain the advantages of, 
without paying the price for, the stability 
effected by the general organization outlined. 
(The many small diggers of Sierra Leone 
provide a striking example.) Handling the 
problems of recalcitrants is a main pre- 
occupation of the organization, in which it 
has been reasonably successful in obtaining 
the goodwill and co-operation of the major 
producers and the Governments concerned. 
Control is not necessary because the known 
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Dr. W. J. Busschau at the Lectern. 


reserves of diamonds are exceptionally high ; 
it is apparently necessary because producers 
are working to full capacity on shrinking 
reserves. Little is known about recent 
Russian discoveries. Generally, unless new 
discoveries are made or diamond values rise 
substantially (which may curb demand), 
production in the non-Communist world 
cannot continue for more than 10 years at 
the prevailing rate and in 25 years will be 
a small fraction of that rate. Diamond stocks 
are at minimum “ pipe-line ”’ levels. Policy 
aims at stability rather than maximum 
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obtainable prices. A special marketing 
organization is not necessary because the 
demand is not firmly based ; in fact, demand 
has never been higher. 

The reasons for close control are that 
diamonds are expensive and are wanted both 
for their beauty and as an investment in a 
permanent asset ; that annual production is 
a small proportion of the total diamonds 
held ; that therefore values must and should 
be protected, and that since gems are not 
really essential for life people might well 
decide to do without them, were prices to 
fluctuate unduly. In other words, girls 
might discover other best friends. Diamonds 
may be good business but, as Mr. Oppen- 
heimer wrote, are not the simplest of busi- 
nesses. In regard to the possibility of 
interference with regular production of Congo 
industrial diamonds, Mr. Oppenheimer con- 
cluded, De Beers decided to initiate the 
commercial production of synthetic grit. 
(The factory is being erected in the Springs 
area.) 


The Government and the Mining Industry 
Appearing in person, Mr. T. L. Gibbs 
referred to the first mining legislation in 
South Africa as that proclaimed by the 
newly-appointed Governor of the Cape, Sir 
John Craddock, on October 16, 1912. He, 
perhaps scenting the winds rustling through 
the leaves of old reports and alerted by 
travellers’ tales and the folk-lore of the 
indigenous peoples and doubtless reliably 
advised by the more conservative elements 
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of the inhabitants and untroubled by uncer- 
tainties over command of the now pregnant 
sea routes, enacted that in so far as “ the 
Government reserves no other rights but 
those on mines of precious stones, gold or 
silver, and the right of making and repairing 
roads ; other mines of iron, lead, copper, tin, 
coal, slate, or limestone are to belong to the 
proprietor.’’ Amending legislation was passed 
from time to time but the reservation to the 
Crown of the right to precious stones, gold, 
and silver remained unaltered. 

When diamonds were discovered at Kim- 
berley in 1870 the fields formed part of the 
Orange Free State Republic. An ordinance 
in 1871 legislated on diamond digging and on 
the claims of the digging communities and 
the rights of private ownership, defined the 
duties of the Government Inspector, and 
framed rules and regulations for the initial 
stage of development of the diamond-mining 
industry. The tendency of this ordinance 
was said—and this accords with the times 
themselves, the nature of communications, 
and, above all, with the character of the 


European population—to be the management, 


of the diggings by the diggers themselves. 
When the diamondiferous area was shortly 
thereafter annexed by Britain, further legisla- 
tion increased the powers of an Inspector of 
Claims, minimized the diggers’ rights of 
management, and, following the Cape pattern, 
reserved minerals to the Crown. An 1874 
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ordinance vested the administrative execu- 
tive with powers to frame rules and regula- 
tions for the diggings—a pattern broadly 
followed in subsequent Union legislation. 

While the earliest gold laws can be traced 
to Law No. 1, 1871, present legislation, based 
on similar legislation in other countries such 
as Britain, Australia, and the United States 
led to the Mines and Works Act of 1956. 
Regulations framed under the Act are 
amended constantly to keep them in step 
with mining progress. 

Taxation.—Gross income for the purposes 
of taxation consists of receipts from the 
disposal of minerals won through mining 
operations. Any item of expenditure (Income 
Tax Act, 1941) is deductible if not of a 
capital nature ; is actually incurred in the 
production of income, and is wholly or 
exclusively laid out for earning income. This 
covers all working-cost items—such as, 
development, stoping, ore hoisting, ventila- 
tion, milling and smelting charges, general 
underground and surface maintenance, and 
general administration. Depreciation and 
scrap allowances on plant and machinery as 
granted to farmers, traders, manufacturers, 
and others do not apply to mining operations. 
However, the mining industry is granted a 
special allowance for redeeming capital 
expenditure, embracing shaft sinking and 
equipment (in fact, every possible kind of 
plant, machinery, and building found on a 
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mine). All pre-production expenditure and 
that incurred during any period of non- 
production constitute redeemable capital 
expenditure. 

A gold mine which commenced operations 
after February 28, 1946, is allowed to carry 
forward into its period of production (to the 
end of the first productive year) all pre- 
production expenditure as an assessed loss 
to be set against profits, until redeemed. 
Admissible capital expenditure during pro- 
duction is allowed in full as a deduction each 
year, as if it were a working cost. An addi- 
tional deep-level allowance is made where the 
principal object is mining at depths in excess 
of 7,500 ft. below surface. Gold mines in 
existence before February 28, 1946, are 
allowed the annual deduction of 273% of 
their unredeemed balances of capital ex- 
penditure but if more beneficial to them 
they can redeem those balances over the 
mine’s life. 

Diamond mines are allowed to redeem 
capital expenditure on the same basis as gold 
mines which commenced operations after 
February 28, 1946. A base-mineral mine is 
allowed capital redemption computed by 
dividing the sum of the unredeemed balance 
of capital expenditure at the beginning of the 
tax year and of any plant additions (less 
sales) during the year by the official mine’s 
life, determined by the Government Mining 
Engineer on the known facts. 

For gold-mining taxation on profits of 
£20,000 or less a year the accepted formula 
is Y equals 20 minus (120 over X). This is 
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stepped up for the range from £20,001 to 
£69,999. Above that the formula becomes 
Y equals 60 minus (360 over X) for £70,000 
and more. (Y represents the percentage of 
taxable income payable as tax ; 
ratio, expressed as a percentage, of the 
taxable income to the gross income from 
sales of metals won.) 

Diamond-mining taxation is 9s. in the 
pound (45 cents in the Rand, which is about 
the same as the average actually paid by 
major gold mines). Base-mineral mining 
taxation is 6s. in the pound (30 cents in the 
Rand). Any taxable income from sources 
other than mining is subject to the flat rate 
of 6s. in the pound (30 cents in the Rand). 

The head office of the Department of Mines 
is in Pretoria, where are domiciled the 
Minister of and the Secretary for Mines, 
whose office is responsible for the general 
administration of the mineral and mining 
laws and the administrative control of the 
Department. The permanent head of the 
Department is the Secretary. The Union is 
divided into mining districts, each controlled 
by a Mining Commissioner. The two distinct 
statutory posts of the Registrar of Mining 
Titles and the Rand Townships Registrar are 
held by the same person. The division of the 
Government Mining Engineer comprises : 
The Government Mining Engineer ; Inspec- 
tors of Mines and Inspectors of Machinery ; 
Government Mine Surveyors; Inspector 
of Mining Leases; the Mineral Develop- 
ment Section; Statistics; Commissions of 
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Examiners ; Pneumoconiosis Research Sec- 
tion, and the Mechanical Laboratory. Other 
divisions are : The Government Metallurgical 
Laboratory; the Geological Survey; the 
Pneumoconiosis Research, Pneumoconiosis 
Bureau, and Pneumoconiosis Board; the 
Atomic Energy Board; the State Alluvial 
Diggings on the northern Namaqualand 
coast, and various quasi-Government institu- 
tions such as the Industrial Development 
Corporation of South Africa, Ltd., which 
financed the S.A. Coal, Oil, and Gas Corpora- 
tion, Ltd., and the Phosphate Development 
Corporation (Pty.), Ltd., operating in the 
north-eastern Transvaal at Phalaborwa. 


Transport in Our Time 

The stage has not been reached, wrote 
Mr. du Plessis, when any adequate alterna- 
tive can be suggested to rail transport, which 
remains the backbone of the South African 
system—an essential fact underlined by the 
absence in the country of inland waterways, 
by the nature of the principal items of traffic, 
and by the haulage distances. The South 
African topography has been .a constant 
challenge ; rail-lines from the coast traverse 
mountain ranges to reach the inland plateau 
3,000 ft. to nearly 6,000 ft. above sea-level— 
in a system owing much to the civil and 
mechanical engineer. 

In the early days the nearest manufac- 
turing plants were 6,000 miles away. Con- 
sequently the railways were from the first 
forced back on to their own resources for 
maintenance and repair, a condition which 
necessitated the development of mechanical 
workshops at key points throughout the 
system. These “shops’’ are equipped for 
every type of repair and maintenance “ job ”’ 
and for the manufacturing of spares and of 
various types of rolling stock—if necessary, 
even steam locos. More recent developments 
have enhanced the status of the electrical 
engineer ; electrification has become the key- 
note rather than oil (of which the Union is 
deficient, apart from the oil-from-coal pro- 
ject). However, diesel traction is being intro- 
duced for specifically favourable conditions 
(such as obtain in South-West Africa). Since 
1925—the year of introduction—electrifica- 
tion has been extended over 2,671 miles of 
track and another 551 miles are being con- 
verted thereto. Over the 35 years the d.c. 
system (3,000 V) has been well tested. The 
main advantages reported are relatively low 
maintenance and overhead track equipment 
costs, the initial expenditure on a d.c. loco 
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being less than its 50-cycle a.c. counterpart. 
Another feature of current railway policy 
is the extension of mechanization, recent 
examples being the commissioning of a 
dynamometer car, equipped for testing per- 
formances of any type of motive power ; the 
setting of loads; brake performances etc. ; 
the use of television ; extended radio com- 
munications including long-distance V.H.F. 
telephony ; radio control of shunting locos ; 
mechanized goods handling; centralized 
traffic control, and the use of electric 
computers, etc. 

The South African Railways and Harbours 
Administration was established by the South 
Africa Act which, inter alia, stated that ‘‘ the 
S.A. Railways and Harbours Administration 
shall promote by means of cheap transport 
the settlement of an agricultural and in- 
dustrial population in the inland portions of 
all the provinces of the Union’ and the 
railways, ports, and harbours “shall be 
administered on business principles and that, 
so far as may be, the total earnings shall 
not be more than sufficient to meet the 
necessary outlays of working, maintenance, 
betterment, depreciation, and the payment 
of interest due on capital ...’’ Mr. du Plessis 
commented: “It will be noted that no 
attempt was made to define precisely the 
type of transport to be provided ; and, since 
economic development plus progress in 
transport media has been phenomenal since 
Union, the Railway Administration has 
expanded its organization to keep abreast of 
traffic demands and to promote new traffic 
sources.’ (However, the Act appears, as 
stated above, to confine transport develop- 
ment by the Administration to the land of 
the Union, as distinct from the sea routes 
along the coast or further oceanwise.) In the 
inland areas a substitute had to be found 
where rail transport was too expensive an 
instrument. So road transport was started, 
which has a flexibility not possessed by the 
rail system and now has an extent of about 
30,000 route-miles. The administration 
initiated air services on a national scale in 
1934. 

In the five decades since Union the rail- 


, ways have been expanded to a system of over 


134,000 route-miles ; the employment roll 
has risen to about 220,000, and revenue 
advanced to over R400,000,000 ; while the 
capital account at March 31, 1960, reflected 
about R1,328,000,000 of interest-bearing 
loans on which R53,280,000 was paid in 
interest in the 1959-60 year and in 1960 
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87,000,000 tons of goods and more than 
300,000,000 passengers were carried. The 
Administration has no independent borrowing 
powers ; the Treasury provides the capital 
at current interest rates for the services 
provided. 

The transport organization may appear 
disproportionate to the needs of a population 
of only 14,000,000 but this disequilibrium is 
explained as follows. Before the discovery 
of diamonds, coal, and gold, railway develop- 
ment remained tentative and modest. The 
mineral discoveries, then and later, caused 
the convergence of rail lines on to the 
Witwatersrand. Under the South Africa Act 
a centralized or more compact transport 
organization (called for by a remarkable 
degree of unanimity of opinion) was con- 
sidered to be the answer to the problem of 
tension built up between the systems in the 
four constituent territories of what became 
the Union ; would result in a unified policy 
framed for the benefit of the country as a 
whole ; would effect major economies and 
generally solve many difficulties. The major 
objective was to develop an easy and 
uncomplicated access to the Transvaal. 

A definite pattern of development is being 
followed. Gold and other minerals are where 
you find them but the location and siting of 
industry (apart from mining) is dictated by 
circumstances—such as, population ; availa- 
bility of power, light, and water ; transport, 
and labour. The most important industrial 
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area is the Witwatersrand complex, from 
Vereeniging on the Vaal River in the south 
to Pretoria in the north. Industrial develop- 
ment has also been intensive in the Durban, 
Cape Peninsula, and Port Elizabeth areas— 
which has called for special planning of 
transport services and has created various 
problems. South Africa relies on steam-driven 
electric power stations, based on coal fuel. 
In the case of the Cape area about 3,000 tons 
of coal must be carried from the Transvaal 
collieries over a distance of 1,000 miles or so 
every day of the year. In the specified areas 
road transport satisfies much of their require- 
ments. However, very often raw materials 
from far afield are usually carried by rail and 
goods must be delivered to the ports for 
shipment, a big percentage being by rail. 

In conclusion, Mr. du Plessis emphasized 
that the S.A.R. policy remains so securely 
founded on partnership terms with progress 
and development that there need be no fear 
of transport not being ready to play its part 
in the future. 


The Banquet 

At the Congress Banquet the Minister of 
Mines and Labour, Senator the Hon. J. de 
Klerk, was host to the delegates. Following 
toasts to H.M. the Queen and to H.E. the 
Governor-General the Minister welcomed his 
guests and expressed the country’s earnest 
wish and his own conviction that, not- 
withstanding the approaching proclamation 
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of a republic and South Africa’s leaving the 
Commonwealth, this would not detract from 
the lasting bonds of fellowship moulded over 
the years ; that links in the technical fields 
would be maintained ; that in turn the other 
member countries did not wish to sever the 
ties and forego the knowledge and experience 
of South Africa in the field of mining. He 
indicated that the country had enjoyed a 
stable Government and a stable economy and 
that it therefore merited its high investment 
rating. The Government was sympathetic 
towards the mining industry, its shareholders, 
and its labour but it would guard against the 
premature impoverishment of its mineral 
resources. It frowned on a mining policy 
aiming at the winning of valuable minerals 
at the lowest possible cost for export in a 
raw state—that is, without being processed 
into a semi-finished form. This was taken to 
mean a frown reflecting economic need and 
policy, not a legal frown reflecting established 
legislation or necessarily intended legisla- 
tion—but it was a frown all the same. The 
Government has consistently affirmed its 
purpose to uphold the principle of en- 
couraging private enterprise in all fields 
where private enterprise indicates adequate 
capacity. On such a premise the Government 
is hardly likely to step across a line drawn 
by itself—for instance, by legislating for the 
vesting in itself of the right of mining and 
disposal of base minerals and metals. 

Partly digressing, reference could be made 
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to the case of the economics of the under- 
ground gasification of coal for the production 
of competitive combustible fuel-gas as coal- 
mining deepens and considerations of safe 
economic mining loom larger on the technical 
horizon. It was stated in the course of the 
Congress (during discussion of A. J. Petrick’s 
“Some Aspects of Coal Research’ and 
A. E. Fraser’s ‘“‘Coal Mining in South 
Africa ’’) that coal as a source of energy fuel 
is expected always to dominate coal as a 
source of raw materials (chemical by- 
products). Extraction of coal at depth 
through conventional methods of mining 
(800 ft. was the depth mentioned in respect 
of the Transvaal and Free State) is con- 
sidered an uneconomic proposition. Should 
coal become uneconomic as an energy source 
(either in the solid or derived gaseous state) 
and possibly if oil be not discovered then the 
day of nation-wide application of nuclear 
power generation will have dawned. A coal- 
mining research organization has now been 
established, about which few details are 
presently available beyond an indication that 
its scope will be extensive. 

Mr. C. S. McLean, President of Congress, 
might have taken the opportunity in his reply 
perhaps of crossing verbal swords with the 
Minister of Finance (Dr. Dénges), who was 
enjoying the fare as much as anybody else. 
These included the Administrator of the 
Orange Free State, the Hon. J. W. J. C. 
du Plessis; Councillor Marais, Mayor of 
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Mr. C. S. McLean Addresses the Final Session. 


Johannesburg, and the President of the 
Transvaal and Orange Free State Chamber 
of Mines, Mr. C. B. Anderson, who, with 
his wife, entertained the delegates in the 
Chamber’s Pavilion before the banquet. 
However, the time was not considered 
appropriate, Mr. McLean placating sentiment 
by affirming that on the bristling question 
of gold and uranium mining taxation there 
were two points of view (it may be said, 
Senator de Klerk’s, the industry’s, and that 
of Dr. Dénges). Sympathetic applause 
warmed his thanks to the Minister of Mines 
for his welcome, for his and his Department’s 
support, and the Government for its assist- 
ance (in finance and transport particularly). 

In proposing the toast to the constituent 
institutions of the Commonwealth Council of 
Mining and Metallurgical Institutions, Mr. 
W. S. Findlay expressed the hope that South 
Africa would again play host to some future 
Congress. The important part played by the 
constituent societies was reflected, he pointed 
out, in the importance of the mining industry 
in modern economics. Gold is the basis of 
money—he coined an apt phrase—mining is 
the basis of industry. 

Mr. A. R. O. Williams, president-elect of 
the Institution of Mining and Metallurgy, was 
full of ‘“‘ complaints ”’ in his reply, complaints 
that there was just not time enough to do 
everything one wanted to do and see and 
particularly on the matter of discussion. In 
this he was perhaps referring to time for 
discussion during the tours as much as during 
the -technical sessions. He paid generous 


tribute to the imaginative, skilful, and 
sympathetic handling of native workers on 
the mines, to their training programmes, to 
the provisions for their health and accom- 
modation—native workers, a large number 
of whom came from beyond the country’s 
borders each year, who come back again and 
again. 


The Closing Plenary Session 


This was the final stepping stone of Con- 
gress from the southern to the northern bank 
of the Limpopo River and into the Rhodesias. 
It had been a thoughtful, though happy, 
Congress and the final session was quietly 
regretful—so much more there was that could 
have been seen: so much more that could 
have been said. It was, as one could have 
expected, as full of mixed mysticism and 
mixed metaphors as of mixed feelings. There 
was the greeting from Dr. Monture to 
Mr. C. S. McLean, President of Congress ; 
there was a short, sincere tribute to the late 
Michael Falcon ; there were the many, well- 
earned thanks to the ubiquitous Congress 
Manager, Mr. Hugh Husted, and his staff ; 
to the many voluntary workers; to the 
““ groups,’ mines, private companies, public 
bodies, and others; there were the tributes 
from institutional representatives of affiliated 
and invited societies ; there were the hands 
that went out from the audience of delegates 
to their South African hosts in thanks ; even 
the quiet sighs murmuring sympathetically 
as eyes and footsteps turned northwards. 





Tanganyika 
Mining 


Industry, 1960 


Some notes on mineral exports from 
Tanganyika during 1960 appeared in the 
March issue and it is now possible to draw 
attention to a growing industry in the light 
of a review that has been issued by the 
Ministry of Commerce and Industry. This 
draws attention to the fact that although 
mineral exports were again a record figure, 
exceeding £7,000,000 for the first time, there 
have been some disappointing features 
during the year. The closure of the Mpanda 
lead mine was already foreseen as inevitable 
in 1959, while in the same general area 
prospecting work carried out over 34,000 sq. 
miles of country during the last four years by 
Western Rift Exploration Co., Ltd., failed 
to reveal any new occurrences of significance. 
At the same time the successful extraction of 
pyrochlore from carbonatite seems little 
nearer to solution, while the development of 
the undoubtedly valuable deposits of phos- 
phate discovered in 1957 will, it seems, be 
dependant on the establishment of a market 
of sufficient size in East Africa, transport 
costs apparently ruling out exports. There 
were hopes at the end of the year that a 
cement factory near Dar es Salaam will be 
proved a feasible proposition in the near 
future. 

During the year negotiations were con- 
cluded for the importation of explosives in 
cardboard packages, which would result in a 
saving of a few shillings a case to the con- 
sumer. However, the possibility of restric- 
tion of purchases from South Africa caused 
the importation of explosives from the U.K. 
with a consequent increase in cost of approxi- 
mately 25%. 


Mineral Production 


Diamonds again proved the mainstay of 
the country’s mineral products and although 
the output this year from Williamson 
Diamonds, Ltd., was almost 100,000 carats 
less than the previous year, partly due to the 





A review issued by 
the Ministry of 


Commerce and Industry 











mining grade being reduced, but also due to 
a strike in December. The value of exports of 
diamonds exceeded the previous year’s 
figures and amounted to £4,650,000. The 
additional quantity was provided from stocks 
on hand. Gold bullion exports and lead 
concentrates from the Mpanda mine both 
exceeded £1,000,000 in value. There were 
significant increases also in the value of 
exports of tin concentrates (£107,000), salt 
(£124,000), and mica sheet (£79,000). Other 
minerals exported included garnet, gypsum, 
kaolin, magnetite, and meerschaum. The 
value of building materials, lime, coal, and 
salt consumed within the Territory was 
estimated to be £430,000. 

Diamonds.—The Mwadui mine of William- 
son Diamonds, Ltd., was again responsible 
for the major part of the diamond exports of 
the Territory. The handling of the difficult 
boulders in the open-cast pits was further 
facilitated by the installation of a secondary 
field crusher during the year and the average 
amount of ground treated was over 7,900 
short tons per day. The grade treated was 
lower than the previous years, but com- 
mensurate with the tenor of ore reserves as 
known at present. The prospect shaft 
begun in 1959 was completed and stations 
were cut at 300-ft. and 1,200-ft. depth, 
while driving towards the pipe area was 
begun at both levels. There was a further 
extension of the exploration at the 120-ft. 
level from adits driven from the bottom of the 
open-cast pits. The sample pitting programme 
also continued and the bulk sampling plant 
operated throughout the year. 

At the nearby property of Alamasi, Ltd., 


‘ which produces about 4% of the Territory’s 


output, bringing into production the new 
treatment plant enabled a larger tonnage of 
lower-grade gravels to be handled with 
improved recovery. At the end of the year 
difficulties were being experienced due to the 
failure of the rains and the lack of water in 
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the dam supplying the concern. The old 
treatment plant and the sampling plant has 
in consequence been temporarily closed 
down. 

Gold.—All the principal mines in the 
country had a satisfactory year, with 
increases in tonnages treated and the value 
of bullion produced. The Geita Gold Mining 
Co., Ltd., operating the Geita mine and its 
neighbouring North East Extension, con- 
tinued to explore both ore-bodies in depth. 
Diamond drilling also indicated a continua- 
tion of the ore-bearing formation. The 
company again showed a working profit 
during the year, but continued to restrict 
its throughput to the level maintained 
during 1959. There was also an improvement 
in the declared ore reserves which were 
stated to be 995,000 tons and valued at 
1-1 dwt. per ton. 

In the Musoma District, at the Kiabakari 
mine of the Tangold Mining Co., Ltd., a 
successful year was recorded. There was a 
50°, increase in tonnage treated and the 
output of bullion improved substantially. 
The main shaft was deepened and the driving 
of the 850-ft. level begun, together with 
winzing from the 450-ft. level. During 
the year New Consolidated Gold Fields, 
ceased to act as consulting engineers. The 
responsibility was undertaken by the Colonial 
Development Corporation. The two concerns 
own the share capital of the company between 
them. 

In the same district, at Buhemba mine, 
under the guidance and control of William- 
son Diamonds, Ltd., improvements were 
made in the power supply situation and a 
steady effort concentrated on underground 
development. The result was an increase in 
throughput and the value of bullion produced, 
while a more satisfactory outlook for the 
future began to emerge. 

In the neighbouring North Mara District, 
M. J. U. and J. L. du Preez had a successful 
vear continuing the extraction of pillars and 
remnants from the old Golden Glory mine 
and working their own claims nearby. 
Production from other prospectors in the 
areas was negligible. 

The only mine of any consequence now 
operating on the Lupa goldfield in the 
Southern Highlands Province is Ntumbi 
Reefs, where, in spite of labour troubles and 
flooding difficulties, the opening up of the 
ore-shoot at a depth of 500 ft. was continued. 
The value of the bullion exceeded £22,000. 
Elsewhere on the goldfield small workers, 
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chiefly African, continued to work alluvial 
gold remaining in the rivers. There was a 
slight decline in production, partly attri- 
butable to the rains being late, 993 oz. being 
sold to the Licensed Gold Buyer. 

Lead Concentrates.—The closure of the 
Mpanda mine of Uruwira Minerals, Ltd., 
had been foreshadowed by the directors’ 
announcement in 1959. However, production 
was successfully maintained until the end of 
October and a very satisfactory final year 
for the mine was recorded. At the end of the 
year the concern was in liquidation and 
arrangements were being concluded for the 
disposal of the plant and other moveable 
assets. 

Mica.—The year has shown a significant 
improvement in the amount of mica _ pro- 
duced and exported. The most successful 
operations appear to have been those by the 
Anglo-American Vulcanized Fibre Co., Ltd., 
who are opening up an area south of Lake 
Rukwa. A Mining Lease has been applied for. 
Production of sheet averaged nearly two long 
tons per month. The company has installed 
power-driven cutting machines which are 
proving to be efficient. It exports its products 
direct to its London factory. Also in the 
Southern Highlands Province the claims in 
the Bundali Hills which have been worked 
for many years by a European partnership 
were made more accessible by the opening of 
a new district road. The quality and quantity 
of sheet produced showed an improvement. 

In the Morogoro District of Eastern 
Province the main output again came from 
the two African Mica Mining Co-Operative 
Societies who sold their mica to the two 
licensed dealers in Mirogoro. The value of 
sheet produced by each society again well 
exceeded £10,000. 

Tin Concentrates—Improvements — in 
haulage and milling techniques and the 
solving of the water supply problem enabled 
Kyerwa Syndicate, Ltd., to increase con- 
siderably production from their Kaborishoke 
mine in the Karagwe District. The amount 
of concentrates produced in the year was 
175 tons. Exports by small workers in the 
field also showed a slight improvement. One 
operator set up a small treatment plant at 
Murongo where he hopes to treat the tailings 
of other small workers in the neighbourhood. 

Salt.—The territorial stocks of salt remain 
steadily above 11,000 metric tons, most of 
which is held by the coastal salt producers. 
In consequence, production by the largest 
coastal concern was cut back. Exports from 
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Uvinza Salt Works, which utilize brine from 
a salt spring, again exceeded the previous 
year’s record and some exports to the Congo 
were maintained in spite of the difficulties in 
that country. 

Other Minerals.—Attempts by the Mbeya 
Exploration Co., Ltd., to solve the problems 
of extracting pyrochlore from the host rock 
carbonatite continued and at the end of the 
year samples were submitted to a well-known 
research laboratory in the United Kingdom 
for further test work. There was a reduction 
of staff and labour employed at the mine 
during the year. The company also aban- 
doned its Special Exclusive Prospecting 
Licence surrounding the main deposit. 

Sales from the small Illima colliery, near 
Tukuyu, exceeded 2,000 tons and two 
additional claims were pegged to provide 
further reserves for the owner. The possi- 
bilities of export to Nyasaland were also 
being examined, the principal difficulty being 
handling on the wharves available on Lake 
Nyasa. A coal claim was also pegged in 
Njombe District from which it is hoped that 
the tea estates in that district will be able 
to draw their supplies. 

The company investigating garnet deposits 
in Masasi District gave up its efforts during 
the year, consequent upon an improved 
supply position in the United Kingdom from 
other sources. There is no doubt that the 
quality of these garnets compares well with 
the best American material, but it is under- 
stood that there is a prejudice against the 
colour which would have to be overcome if 
the material is to find a ready acceptance 
abroad. 

A small quantity of gypsum was produced 
from the almost exhausted deposits at 
Mkomazi in Lushoto District and _ the 
possibilities of development of the Kilwa 
deposits in Kilwa District were actively 
examined. Applications were called for by 
public notice for the development of these 
deposits and at the end of the year the 
tenders received were being examined. 

The Tanganyika Corundum Corporation, 
Ltd., continued to work the ruby-corundum 
deposit near Longido in a small way, but no 


significant success in the production and sale; 


of ruby gem material had been reported by the 
end of the year. At the end of the year 


interest had been aroused by samples of 
ruby and sapphire brought in from a 
prospect in Lushoto District. Two Exclusive 
Prospecting Licences have been applied for 
and geological investigations have begun to 


establish the extent of the deposits and their 
econonic possibilities. 

Progress was also maintained in the produc- 
tion of meerschaum by the Tanganyika 
Meerschaum Corporation, Ltd., and a decision 
was taken to build a new factory for the 
production of meerschaum pipes in Arusha. 
The present factory is in Nairobi, Kenya 
Colony. 

Efforts by an African prospector to 
produce high-grade copper ore from surface 
pockets encouraged other Africans in the 
Pare District to peg copper claims in the 
same locality. At the end of the year the 
prospector had concluded an arrangement for 
this shipment of 150 tons to Japan and his 
prospect had been examined by the Geological 
Survey. It seems possible, however, that the 
present operations are confined to the richer 
zones in what may be an extensive but low- 
grade mineralized area. 

Mineral Oil.—Exploration by the B.P.- 
Shell Company chiefly centred in Kenya 
during the year, but geological reconnaisance 
was carried out on the Ruvuma border. At 
the end of the year the company announced 
its intention of returning to Tanganyika to 
carry out further work in the Kilwa District. 
The oil prospecting licence held by Mr. N. M. 
Mehta in Arusha District was given up. 


Prospecting 


By the end of the year the Western Rift 
Exploration Co., Ltd., had concluded their 
examination of their 34,000 sq. miles Special 
Exclusive Prospecting Licence and were 
considering the abandonment of the major 
portion of this. The company also examined 
a part of the Lupa goldfield, to trace a 
possible extension but decided not to take 
out any mining rights in the area. 

Prospecting for diamonds by Williamson 
Diamonds, Ltd., was carried out extensively 
in many parts of the country. The work was 
of a reconnaissance nature designed to delimit 
generally areas favourable to the occurrence 
of kimberlites for more detailed examination 
at a later date. The company’s agreement 
with the Tanganyika Government came to an 
end on December 31, 1960, and at the end of 
the year the Government announced a 
scheme to encourage responsible mining 
companies to undertake diamond prospecting 
in Tanganyika. Williamson Diamonds, Ltd., 
have been allocated six areas of land, two of 
which will be surrendered before June 30 
1961. 
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At the Minjingu phosphate deposit New 
Consolidated Gold Fields, Ltd., surrendered 
one of their Special Exclusive Prospect- 
ing Licences but retained the original licence 
covering Minjingu Hill. A pitting pro- 
gramme was also begun at the small hills 
nearby known as “the Pyramids” and 
further occurrences of phosphatic material 
have been found there. Samples of the 
beneficiated material have been submitted 
for field tests and a market review is being 
undertaken with a view to supplying local 
East African requirements. 

Prospecting for gold still proves unattrac- 
tive in the absence of a rise in the price of the 
precious metal. The Tangold Mining Co., 
Ltd., carried out a little work on two Exclu- 
sive Prospecting Licences held in Musoma 
District. The small-worker prospects known 
as Kabassa, Rwamagasa, and Kilimafeza were 
all under examination during the year, but 
the owners were not finding it easy to make 
headway. 

In the Karagwe tinfields New Consolidated 
Gold Fields, Ltd., withdrew from their investi- 
gations when it appeared that none of the 
occurrences would merit development of a 
mine of any size. 

In a country such as Tanganyika, with its 
limited communications, there is still a 
chance of discovery of valuable minerals by 
the ordinary prospector and during the year 
efforts were made to encourage Africans to 
take an interest in looking for minerals in 
their own particular locality. A pilot course 
for African prospectors was held in Morogoro 
in April, followed by a second course in 
October. Other courses are projected in the 
Southern Highlands Province, the Lake 
Province, and in the Pare District. The first 
two courses seem to have been successful. 
Reports from District Offices and enquiries 
at Mines Offices indicate that interest has 
definitely been aroused. 


Labour 


Statistics obtained from returns submitted 
by all producers indicate that there was an 
average of 16,600 persons employed in the 
industry during the year and of which 
15,660 were Africans. The Tanganyika Mine 
Workers’ Union continued to be active, 
particularly on the larger mines, and was 
beginning to turn its attention to some of the 
smaller concerns. 

A strike at Williamson Diamonds, Ltd., 
resulted in a loss of revenue and diamond 
exports to the country’s economy. 
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The Department of Labour reported that a 
number of mine workers seeking employment 
in the Southern Highlands Province have 
been unable to find jobs and that the termina- 
tion of the agreement with the Witwatersrand 
Native Labour Association is likely to 
increase further the number of trained 
miners on the labour market in that area. 


General 


It is reported that there was early in 1960 
a tendency for local agencies to reduce their 
stocks of spares, which has resulted in delays 
in supply, a decision possibly related to 
political uncertainty generally. It is believed 
the advent of responsible Government in 
September and events in the Territory since 
then have allayed what fears there may have 
been for the stability of the country as it 
advances towards independance. The interest 
for investment shown by other countries in 
the Territory remains undiminished. 


Ore-Dressing Notes 
(19) Testing 
Concerning Pilot Plants 


Writing in a house magazine! on the 
subject of scale-up and miniature continuous 
testing generally, Professor M. B. Donald 
compares the uncertainties which confront 
people who may suddenly have to deal with 
something unexpected “on the spur of the 
moment.’ Considering two very different 
professions he says: “‘ The surgeon can mini- 
mize ...unexpected emergencies by a.. 
detailed diagnosis . . . before operation. The 
engineer . . . can be helped in his diagnosis of 
the peculiarites of a given system by the use 
of pilot plant ...’’ Further, the engineer, who 
must deal with things as they are and not as 
he would like them to be, is not able to think 
of his job in terms of an exact solution to a 
problem, as is the pure scientist, but must 
recognize the existence of a number of 
possible solutions, perhaps all giving equally 
satisfactory answers. All of this leads to 
variation in the personal approach to the 
question of size and layout of the pilot plant 
in which the problems likely to arise are 
increasingly exposed and, as far as possible, 


1 Progress, March, 1961, Unilever 
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Inside the 
Winkelhaak Mill. 


disposed of in the early stages of process 
design. The larger the plant, the more costly ; 
against this, the larger it is the more exact 
can be its findings and the less the large-scale 
errors built in to the final work. 

In quoting from the article the writer must 
confess that his preference, in the restricted 
field of mineral process testing, is for a small 
pilot plant, even if it must be broken down 
into sequential steps with holding arrange- 
ments between them. In his experience, ore 
and the water in which it is treated vary 
considerably—the ore from hour to hour and 
the water from season to season. Pilot tests 
usually begin far from the mine’s location and 
ore supplies are limited while the water used 
is probably quite unrepresentative. As the 
main source of chemicals is the water with its 
dissolved salts this probably means that the 
testing laboratory arrives at a more fool-proof 
process than would be reached by a local pilot 
plant which took full note of the local water 
supply at the season during which tests were 
made. This might be a good thing, but, 
equally, could raise difficulties. In the flota- 
tion of mildly temperamental sulphides there. 
can be a considerable difference between the 
surface water of the monsoon season, the deep 
springs of the dry season, and the water 
returning from dams where conservation and 
a heavy recirculation are working necessities. 
Consider also the effect of a slight change in 
the liberation mesh of the ore from horizon to 
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horizon and stope to stope! These immediately 
affect the recirculating volume of middlings 
and may bring up questions of flexibility in 
regrind circuits. 

However big a pilot plant may be, it is 
unlikely to provide a complete answer to 
these questions because they have a cumu- 
lative content which only develops during 
full-scale working and opening up of the mine 
and, therefore, cannot be handled satis- 
factorily at the design stage. Against this the 
writer’s personal experience is that with a 
miniature flow-line it is possible to watch 
each stage with reasonably close accuracy and 
so to connect cause and effect with good 
efficiency. Once there is a big build-up of 
circulating load (in either the grinding, 
conditioning, or treatment sections) it becomes 
difficult to the point of impracticability to be 
certain as to the cause of a variation. It may 
be due to the “ now-arriving’”’ ore, to the 
delay effect of circulating sands, or to the 
influence of change in circulated middlings on 
a closely-adjusted cell loading, for example. 
These are but a few of the questions which 
arise. With continuous pilot-scale treatment 
of a batch of correctly-blended ore from the 
known exposures it is generally feasible to 
divide the stages, with protective holding 
treatment between them, and to do this 
wherever a large circulating load must be 
given critical study. 

It is obviously not intended in this to 
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criticize Prof. Donald’s paper, which covers 
the whole field of chemical engineering and, 
by the nature of that field, deals with more 
dependable raw materials than come to hand 
in mineral testing. The paper pays tribute to 
the researches of Osborne Reynolds on the 
flow of water in circular pipes, which has 
contributed so importantly to the scientific 
scaling-up of processes where circulating flow 
is concerned. Reynolds caused a thread of 
coloured water to flow centrally in a stream 
of ordinary water through a glass tube and 
established the conditions of change from 
streamline to turbulent flow (at which point 
the coloured thread began to undulate). The 
change was found to occur dimensionlessly, 
with fluid density p, viscosity y, and velocity v 
related to the tube diameter d in the form 
= now known as the Reynolds number. 
This has two properties characteristic of the 
fluid (density and viscosity) and two of the 
carrying system (length and velocity). Hence, 
with a model one-tenth of the size of the 
proposed final plant, the flow pattern can be 
duplicated by increasing the velocity ten-fold 
and thus maintaining a constant Reynolds 
number. 

From time to time attention has been 
drawn here to the supreme requirement in a 
well-run plant—operating steadiness. First- 
class chemical and physical treatment of the 
pulp is an obvious need and one which is 
naturally interesting to maintain. Surging 
and unequal delivery through the flow-line 
are in most instances far more important in 
their effects on the overall efficiency of the 
work, yet they rarely receive the same critical 
attention. Like all plumbing they are apt to 
be neglected until something gets choked up. 
Here is probably the most difficult transition 
problem of design for the pilot engineer to 
grapple with and here the light thrown on 


flow characteristics by the work of Reynolds ° 


can be of major assistance, even when due 
allowance has to be made for the difference 
between a true fluid and a mineral pulp. 


(20) Water 
Some Anaconda Ideas 


The Butte, Anaconda, operators have for 
many years been more water conscious than 
is the average concentrator. Water from 
underground runs through a copper precipita- 
tion plant and then joins other streams in the 
area to form the Silver Bow Lake in the 
Deerlodge National Forest. This water is 
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heavy with ferrous sulphate, which is sub- 
stantially reduced when the _ lime-laden 
leakage from the downstream concentrator 
dams joins it. To regulate this a 40-acre 
settling pond was built some years back to 
provide a quiet area where precipitated iron 
and lime can settle out. For nine months of 
the year this system looks after itself, but 
between April and June the creek is flooded 
and lime is added three times an hour, the 
position being guarded by a recording pH 
meter which floats at the dam effluent save 
during winter’s freeze-up. 


(21) Production 
A Mercury Concentrator 


The Abbott mill, in California,’ exploits a 
cinnabar deposit discovered in 1862 and 
worked intermittently since 1870. Total 
production to date exceeds 50,000 flasks (each 
containing 76 lb. of quicksilver). The ore 
values occur as solid veinlets, irregular masses, 
and scattered crystals and associated minerals 
include marcasite, opal, other siliceous 
minerals, and carbonates. The average grade 
is about 12 lb. of mercury per ton and 70 tons 
of ore are treated daily. The dispersed ore- 
body requires constant exploratory search. 

The mill, built in 1940, crushes run-of-mine 
ore to minus 14 in. and draws it down to two 
parallel rotary furnaces set at a down slope of 
3 in. per foot and turned at 1 r.p.m. Calcined 
ore is discharged at the burner end and heating 
is by fuel oil, which is consumed at an average 
rate of 8 gal. per ton of ore. Gases are drawn 
off at the feed end by suction fans at between 
500° and 600° F. Each has its independent 
cycloning and condensing system. Issuing 
gases go to cyclone-type dust collectors and 
are then distributed between two banks of 
vertically-set iron pipes through which they 
travel up and then down, being air-cooled the 
while. Condensates discharge continuously 
via short pipes let into the bottom turns 
of the piping systems. Exit gases pass 
through a water seal which traps further 
condensate. As the gases are corrosive the 
pipes only last from 12 to 18 months before 
they need patching with fibre-glass stuck on 
with an epoxy resin. 

Condensates are collected once daily and 
batch treated. The material, which looks like 
a dark mud, is rabbled with quicklime and 
the mercury drains down to a collecting 
container. This rabbling is done in a locally 


1“ Abbot Mercury Mill.” 
B108. 


Denver Bull., M4-— 
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made round tank and takes an hour, 85% of 
the mercury in the condensate being removed. 
The balance is recovered by batch distillation. 
The mercury collected from both these sources 
is next filtered through a bed of quicklime 
and is then sold as prime virgin mercury, 
99-9 ++ per cent. pure. 


(22) Leaching 
Acid-Resistant Linings 

Increased use is reported in the clarifying 
tanks used ahead of ion-exchange columns in 
uranium leaching. One reason for their 
selection in two Rand plants is their 
resistance to oil, abrasion, and corrosive 
chemicals. The 50-ft. diameter tanks, 8 ft. 
high, are lined with a pre-cured natural 
rubber ,4,in. thick to which ;%; in. sheet 
neoprene is bonded to form the working face. 
The backing rubber is coated with adhesive 
cement and then protected by glazed linen 
which is stripped off on site, the rubber then 
being stuck to the tank. Thus far tanks so 
treated have worked for 18 months without 
any sign of deterioration. 


Book Reviews 


Russian Geological Dictionaries 


(1) Russian-English Geological Dictionary. 
By T. A. SoFIANO. 559 pp. Moscow, 1960. 
Price 18r. 60k. (30s.). 

(2) English-Russian Geological Dictionary. 
By T. A. SoFIANO, 525 pp. Moscow, 1957. 
Price 17r. 90k. 

(3) Deutsch—Russisches | Geophysikalisches 
Worterbuch. By G. B. WILKowiIsKAJA. 
409 pp. Moscow, 1959. Price 14r. 55k. 

(4) Russian-English Dictionary of Earth 
Sciences. By MARK E. BURGUNKER. 94 pp. 
New York (Telberg Book Co.), 1961. 
Price $9.80. 

(5) Slovar’-Spravochnik po Fizicheskoi Geo- 
grafii (Reference dictionary on physical 
geography). By F. N. MIL’Kov. 270 pp. 
Moscow, 1960. Price 4r. 60k. (5s.). 

(6) Geologicheskii Slovar’ 
Dictionary). By A. N. KRISHTOFICH and 
others. Vol. I, pp. 402; Vol. II, pp. 445, 
Moscow, 1960. Price (2 vols.) 53r. 20k. 
(80s.). 


During recent years Russian geological 
literature has become more freely available in 
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Britain than ever before and there is now no 
difficulty in procuring such works from the 
U.S.S.R., provided orders are placed ahead of 
publication. A weekly Russian-language 
catalogue of new and forthcoming books 
(Novye Knigt) obtainable by annual subscrip- 
tion facilitates this procedure, overcoming 
difficulties which used to arise through the 
late arrival of Western demands. It is a 
feature of Soviet publishing that editions 
become exhausted very quickly. 

This flow of literature has led to a clamant 
need for good technical dictionaries, which 
the Russian publishing houses are now 
obligingly fulfilling. The Russian-English 
geological dictionary (1) produced in Moscow 
is in every way an admirable publication. It 
contains some 85,000 Russian scientific terms 
employed in the geological sciences (excluding 
the names of stratigraphical formations), with 
their equivalents in colloquial or technical 
English. Such a book demands of its author 
not only complete linguistic fluency, but also, 
what is much more difficult to find, an 
unqualified command of geological termi- 
nology in the two tongues. It is a measure 
of Miss Sofiano’s success that, in a couple of 
hours’ browsing, the reviewer could find no 
significant fault with the scope or accuracy 
of her work. The word order is such that it 
facilitates speed of reference, substantives 
being followed by a list (often a long list) of 
commonly used qualifying adjectives. Thus 
after ruda (ore) we find a translation of the 
Russian terms for close on 200 kinds of ore. 
As a constructive criticism, one might suggest 
that the dictionary would be enhanced by an 
explanation of Russian abbreviations, such 
as is given in the reverse direction in the 
English-Russian volume (2) produced by the 
same author three years earlier. The United 
Kingdom importers (Collet’s Scientific Book- 
shop) have taken commendable steps to meet 
the probable British demand. 

The German-Russian geophysical dic- 
tionary listed under (3) above is but one of a 
large number of similar works produced by 
the Soviet Publishing House for Foreign 
Language Scientific and Technical Dic- 
tionaries, to aid translations of foreign works 
into Russian. It contains around 20,000 
terms. Recent publications of the same kind 
include a French—Russian geophysical dic- 
tionary (1960), a Hungarian—Russian geo- 
logical-geographical dictionary (1960), and 
so on. Doubtless companion volumes from 
Russian into the Western tongues will appear 
in due course. 
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The Russian-English geological dictionary 
by Mr. Burgunker (4) has not yet been seen 
by the writer. According to Geotimes, it is a 
glossary of 1,900 terms commonly encountered 
in Russian literature on tectonics, geo- 
morphology, hydrology, palaeogeography, 
and geophysics, including a _ considerable 
peppering of botanical, zoological, and 
ecological entries. 

The two works wholly in the Russian 
language (5, 6) are glossaries, with a para- 
graph of elucidation for each term. The well- 
produced, inexpensive, compilation on 
physical geography gives useful references to 
literature in addition to explanatory matter 
and it also contains brief biographies of the 
best-known Russian geographers and ex- 
plorers. The large, two-volume, geological 
dictionary is a re-issue, with minor correc- 
tions, of a glossary first published in 1955, 
which rapidly went out of print. It is an 
essential work for any institution concerned 
with Russian geological literature. More than 
70 Soviet scientists have collaborated in its 
production and it covers the _ technical 
terminology of all branches of geological 
activity, including also the names of minerals 
and of stratigraphical formations. It is a 
measure of the size of the geological effort in 
the U.S.S.R. that the total printing of this 
work has now been 55,000 copies. 


C. F. Davipson. 


Mining Journal Annual Review, 1961. Paper 
covers, quarto, 376 pages, illustrated. 
Price 25s., post free. London : The Mining 
Journal. 

This annual survey provides its customary 
review of progress in the various phases of 
the metalliferous mining industry at home 
and overseas. An account of affairs at the 
end of 1960 is followed by a review of metals 
and minerals, ranging from the precious 
metals to abrasives, this, in turn, being 
followed by a survey of technical progress. 
This survey comprises a series of articles 
covering all aspects of mining from explora- 
tion to metal extraction. The ‘‘ World’s 
Mining Fields in 1960” receive detailed 
treatment and there is also the usual section 
covering the activities of British mining 
companies. 


per Copies of the books, etc., mentioned under the 
heading ‘“‘ Book Reviews’’ can be obtained 
through the Technical Bookshop of The Mining 

~ Magazine, 482 Salisbury House, London, E.C.2. 
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Engineering Log 


As the resources of northern Canada 
continue to be developed engineers are 
accumulating knowledge of muskeg and its 
properties. Nine types have now been listed, 
the classification being based on such pro- 
perties as woodiness, texture, and growth 
habits of the vegetable coverage. Although 
the name has been applied loosely to peat, 
swamp, and tundra, muskeg is properly a 
term descriptive of organic terrain, governed 
and modified by the structure of its peat, 
living surface vegetation, mineral subsurface, 
and topography. The accepted classification 
made by N. W. Radforth is quoted in a paper 
by J. G. Thomson in the Engineering Journal 
for May, 1960, as part of a discussion of the 
whole problem of movement on muskeg and 
the way in which it is being handled. Even 
when only inches deep muskeg is impassable 
by wheeled vehicles and at least 320,000,000 
acres of Canada are thus carpeted. Until 
recently only a few trails, roads, and railways 
have achieved any permanence on _ this 
terrain and they were costly to construct and 
are expensive to maintain. A quarter of the 
“Western Sedimentary Basin” is covered 
with muskeg, so that the search for oil in this 
vast area must come to grips with the 
problems of travel, movement of heavy loads 
of machinery, and of foundation work for 
engineering and living structures. The cost 
of transportation for a single deep drill hole 
has reached the formidable figure of $300,000, 
which was 30% of the total cost of drilling. 
Four approaches to the problem of transport 
have been investigated—roads, tractor trails 
for frozen conditions, air- and water-lift, and 
the development of specially-designed tracked 
vehicles which can be used all the year round. 
In his paper the author turns to the 
possibilities of specially-designed tracked 
vehicles for all-season access. Successful 
types are now in operation, mainly in the 
1-ton to 10-ton class, but up to a 20-ton 
vehicle is possible. The performance of these 
new vehicles is sensitive to the condition of 
the surface layers of the muskeg. Location of 
the dynamic centre of gravity of the load, 
width of vehicle, track contact pressure, and 
track form are the major factors known to 
affect mobility. 


* * * 


In a recent review of the price of copper 
during 1960 it was felt that the boom 
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prospects for that year envisaged in the 1959 
forecast were not realized, largely owing to 
industrial upsets in the U.S.A. The year had 
opened with their copper producers still 
strike-bound and not until March did the 
industry settle back to normal. Despite a 
strong London market over-production began 
to show from April and by the end of May 
prices had sagged from their “ high ”’ of £280 
to below £240. A worse fall was prevented by 
the shortage of stocks following the strikes, 
labour trouble in Anaconda’s Chilean mines, 
and the confused situation in the Katanga 
area of the Congo. As this last factor became 
sufficiently clarified to show a contribution to 
increasing over-production, the London Metal 
Exchange price sagged further to September’s 
£231. The Copperbelt then reacted with a 
10° cut in production by Selection Trust and 
in sales by Anglo American, which between 
them took an annual 55,000 tons off the 
market. Other big producers followed suit, 
increasing this total to 100,000 tons, but by 
the end of October the metal stood at £220. 
Strikes and threats of strikes led to a slight 
improvement, but at the year end copper was 
sagging again Long-term prediction is a 
chancy business and the political situation in 
the Congo and Northern Rhodesia promises 
to remain confused, but the general conclusion 
is that until 1963 supply will exceed demand 
to some degree and that voluntary restriction 
would continue to be necessary on the part 
of the major producers, despite an excellent 
long-term outlook for the metal.! 
* * * 


The Nile water which it is planned to 
conserve with the Assuan High Dam (the 
Sadd-el-Aali) must impound over 1,000,000 
acre-feet annually, with a peak arrival rate of 
450,000 cu. ft. per sec. The use of the present 
reservoir is restricted by the need to avoid 
impounding silt-laden water. The new dam is 
4} miles up river from the old one and will be 
365 ft. high from river bed to the crowning 
roadway. This should give at least 60,000,000 
acre-feet a year, which is 40% above the 
present call for both Egypt and the Sudan. 
New irrigation works will treble the 
agricultural land in the Sudan and add 


placed on a pervious foundation in the lake of 
the present impoundment where the depth 
of water can exceed 115 ft. Material for rock- 
fill construction is at hand. The river here 
is 1,900 ft. wide, but the dam’s crest stretches 


1 Hovizon, Feb., 1961. 


, . the test-to-failure period. 
1,700,000 acres in Egypt. The dam must be ° 


24 miies and is to be 100 ft. wide above a base 
3,300 ft. wide. Grouting tests have shown the 
feasibility of rendering the river sands imper- 
meable by the use of clay, cement, and 
chemicals. A diversion canal will go through 
the granite rock of the east bank and will be 
6,000 ft. long and 200 ft. wide, carrying 
400,000 cu. ft. of water per sec. At its down- 
stream end a generating station is planned 
with an ultimate capacity of 2,100 MW in 
12 generating units—10,000,000,000 kW hr. 
delivered to Cairo at 3d. a unit. Rock- 
fill, sand, and silt to be used is about 
50,000,000 cu. yd. and ironwork 30,000 tons. 
The overall cost of the project is of the order 
of 404,000,000. Three thousand men are now 
at work and the canal is due for completion by 
mid-1963. Over-year storage is to start in 
1967 and the main dam should be ready in 
the following year. 
* * 

Steel structures exposed to salt water are 
rapidly corroded, a condition made worse in 
the case of an estuary polluted by sewage. 
Metallic corrosion proceeds at a rate in 
accordance with the electric potential of the 
immersed structure. If this is made more 
cathodic the corrosion rate is therefore 
reduced. The fact bases the practice of 
protection by either coupling the structure to 
one which is more electro-negative—e.g., zinc 
or magnesium in the case of steel—or of 
applying a direct electric current to make the 
structure a cathode and a suitable metal the 
anode. Impressed current systems are 
increasingly favoured. One experimental 
scheme using platinized titanium anodes has 
been on test in the Thames estuary since 1958. 
At Thameshaven, Essex, the river is saline 
and polluted, a further corroding factor being 
the abrasive matter carried by the tides. The 
15,000 sq. ft. of submerged steel piling under 
test were widely corroded. Four platinized 
titanium anodes were submerged centrally 
and fed with a 200-amp. d.c. current at 25 V. 
Each anode was of jin. Ti rod, 2 ft. long, 
initially plated with 0-0001 in. of platinum. 
Tests began in May, 1958. In July two of the 
anodes were replaced by a pair coated only 
0-00001 in. thick with Pt, so as to shorten 
Once the initial 
protection of the jetty had been achieved the 
high-tide current dropped to 115-120 amps. 
and that at low tide to 80-85 amps. at 23 V. 
In May, 1959, the thinly-coated anodes failed, 
their Pt coat having been removed uniformly. 
The thicker pair remained unaffected, indi- 
cating a normal life of from 7 to 10 years. 
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Tests continue and inspection of the steel- 
work confirms that corrosion of the jetty is 
satisfactorily slight. 


* * * 


During the past few years the French 
Sahara desert has been transformed by the 
man-made oases which, with the mounting 
development of the mineral wealth of the 
region, provide yet another miracle of modern 
technology. The insistence of the hydro- 
logists Gautier and Drouhin on the existence 
under the sands of a “ nodular sandstone 
aquifer ’’ or great underground lake, although 
ridiculed at first, was proved in 1950 at 
Zelfana, when artesian water from a 4,000-ft. 
bore spouted 600 ft. in the air. This lake, the 
Albienne Nappe, spreads into Libya, Tunisia, 
and Mauretania and has been filling for some 
7,000 years. It is kept topped up by rains 
over the Atlas Mountains via a vertical out- 
crop a mile wide and 200 miles long and the 
present water “ budget” is restricted to 
“‘income”’ from this source. In 1956, at Hassi- 
Messaoud, water was struck at 4,000 ft. and 
oil at 11,000 ft. and a garden city is rapidly 
expanding to a population of 50,000. In the 
gravel desert of the Tanezrouft an area 
estimated at 50,000,000 acres of once verdant 
soil needs only the water now becoming 
available to restore it to its condition of 
7,000 years ago—and this is an area only a 
few million acres less than the whole area of 
Great Britain. 





* * * 


Insulating materials which derive their 
special protective qualities from entrapped 
air have to-day a wide variety of industrial 
uses. Until recently those based on thermo- 
setting foamed plastics have only been made 
up in slabs, which must be tailored to fit the 
cavities they protect. By a new technique the 
material is foamed directly into position. Two 
streams are mixed in the required propor- 
tion—an organic isocyanate carried by the 
blowing agent, freon, and a resin. On mixing 
exothermic reaction takes place, the heat 
accompanying this being sufficient to vaporize 
the freon and create a foam. The new method, 
still incompletely developed, is increasingly 
favoured for refrigerated cars and trailers. 
Insulating qualities are said to be excellent 
and the water-rejecting nature of the set 
material prevents a heavy build-up of 
unwanted weight such as occurs with standard 
refrigerating materials. The _ substance, 
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urethane, gives improved structural strength 
and is easily patched when damaged.! 
* * * 


Samples have now been successfully 
recovered from a drilled hole more than 
100 ft. deep operated by a ship through 
3,000 ft. of ocean depth. This is a preliminary 
study of the problems expected when a 
12,000 ft. depth is tackled near Guadalupe 
Island off the Mexican coast. In this trial run 
the cores recovered are not geologically 
remarkable, but the technical achievement of 
maintaining location of a drill pipe from an 
unanchored ship over this vertical depth 
should lead to a major breakthrough in our 
knowledge of the terrestrial mantle. The ship 
(the Cuss 1) working under the auspices of 
the National Science Foundation of America 
was centred by means of four large outboard 
motors mounted on the sides of the vessel. 
This is the first practical work-out for 
Operation Mohole in which it is hoped to drill 
several hundred feet into the ocean bed at a 
depth of three miles. 


News Letters 


BRITISH COLUMBIA 
May 12. 


Skeena.—The Granby Mining Co., Ltd., has 
sold 250,000 shares of the common stock of 
Granduc Mines, Ltd., to Newmont Mining 
Corporation of Canada, Ltd., Granby’s partner 
since 1953 in the development of the Granduc 
mine near Stewart. The price paid is $2-00 per 
share. Granby has also extended Newmont an 
option to purchase 100,000 shares of Granduc 
at $2-50, exercisable until October 30, 1961, and 
200,000 shares at $2-75 until December 28, 1961. 
The funds are being utilized by Granby as part 
of the capital required to equip the Harriet 
Harbour iron deposits of its subsidiary, Jedway 
Iron Ore, Ltd., for production at the earliest 
possible time. The deal gives Newmont effective 
control of Granduc Mines, Ltd. 

Silver Standard Mines, Ltd., plans an 
accelerated exploration programme in 1961 as 
a result of the sale of its Harriet Harbour iron 
properties to the Granby Mining Co., Ltd. 
Silver Standard has now received $250,000 and 
will receive a further $750,000 from earnings 
during shipment of the first million tons of iron 
concentrate to Japan. 


1 Dupont Magazine, Nov.—Dec., 1960. 
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Vancouver.—A dispute between the Britannia 
Division of the Howe Sound Co. and _ its 
employees, members of the International Union 
of Mine, Mill, and Smelter Workers, has 
apparently been settled. Under the proposed 
agreement, which has been accepted by the 
company and endorsed by the union negotiators, 
workers will receive an increase of 10} cents per 
hour: 4} cents per hour in the first year 
retroactive to April 1 and 3 cents in each of the 
next two years. The present basic rate is 
$1-90 per hour. The Britannia mine has been 
operating under extreme difficulty with declining 
ore reserves and lower grade of ore. The 
company is accepting shipments of custom ore 
for treatment. 


New Westminster.—Giant Mascot Mines, Ltd., 
on April 21, made the eleventh shipment of bulk 
nickel-copper concentrate from the Pacific 
Nickel mine, near Hope. It was consigned to 
Sumitomo Metal Mining Co., Ltd., in Japan and 
contained 5,190 tons assaying 11°2% nickel and 
4°05°% copper. 

Shareholders of Pacific Nickel Mines, Ltd., 
have requested the directors to give considera- 
tion to liquidation. The company has no further 
mining properties and has liquid assets of 
$1,919,000, equivalent to $1-o1 per share for 
each of the issued 1,900,000 shares of stock. 
The directors are seeking a decision from 
income tax authorities as to whether the entire 
liquidation value represents a return of capital 
or only a portion thereof. 


‘ , 





Lillooet.— Driving on the “ 79”’ vein on the 
38 level of the Bralorne mine has to date 
opened a length of 120 ft. assaying 0-9 oz. gold 
per ton over an average width of 4 ft. Corre- 
spondingly favourable results from work on the 
‘77’ vein give strong indication of continuity 
of the highly productive ore-bodies to great 
depth. No ore below the 35 level has been 
included in the company’s reserves. The 
completely new cyanide mill is expected to be 
ready for use this summer. 

Tune-up operations of B. C. Placer and 
Refining, Ltd., on Cadwallader Creek, 2 miles 
below the Bralorne mine, indicate an excep- 
tionally high-grade recovery from the bed 
gravel. Gold recovery from the first 40 cu. yd. 
treated averages $15 per cu. yd. The property 
has been equipped with a ?-cu. yd. mechanical 
shovel, washing plant, trommels, and complete 
placer-mining plant. The management hopes to 
reach capacity production of 400 cu. yd. per day 
by June 1. 


Kamloops.—The Japanese Government has 
approved the sales contract entered into by 
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Sumitomo Metal Mining Co., Ltd., with 
Bethlehem Copper Corporation, Ltd., for a 
10-year supply of copper concentrate from the 
Bethlehem mine in the Highland Valley. From 
indicated reserves and grade this would approxi- 
mate $74,000,000 at the proposed milling rate of 
3,000 tons daily during the first three years and 
5,000 tons daily thereafter. It is expected that 
production will be in effect before the end of 
1962. In addition to purchasing the concentrate 
the Japanese are acvancing $5,000,000 of the 
funds required to equip the operation. 

Trojan Consolidated Mines, Ltd., is un- 
watering its mine in the Highland Valley and 
will proceed with a new diamond-drilling 
programme from both surface and underground 
stations. Previous work has indicated a reserve 
of 726,000 tons grading 1-41% copper. 

Nicola.—A private company is being incor- 
porated to acquire and develop a block of claims 
adjoining the Craigmont mine on the west. Rio 
Tinto Canadian Exploration, Ltd., will receive 
750,000 shares of the new company for claims 
and in consideration of past expenditure. 
Mt. Washington Copper, Ltd., and Crown Silver 
Development, Ltd., will receive 250,000 shares 
for placing $40,000 in the treasury of the new 
company which will be capitalized at 3,000,000 
shares of a par value of 50 cents each. Rio Tinto 
will have the option of supplying 75% of any 
further financing and the other companies the 
balance. Management and engineering control 
rest with Rio Tinto. Two anomalies have been 
outlined by geophysical exploration and it is 
proposed to commence diamond drilling. 

Skeena Silver Mines, Ltd., is running a 
magnetometer survey on a group of claims north 
of Craigmont. Two promising anomalies have 
already been reported and as a result stripping, 
trenching, and soil analysis will be undertaken. 

Cariboo.—The annual meeting of the Cariboo 
Gold Quartz Mining Co., Ltd., was advised that 
the Mosquito Creek fault zone, goal of the 
original long drive from the Aurum (Island 
Mountain) shaft, has been reached by the 
2,850-ft. level drive and also in a diamond-drill 
hole from the 3,000-ft. level drive. The fortuitous 
encounter of the productive Burnett fault zone 
during the course of the 3,000-ft. drive delayed 
by two years the continuation of the drive 


_beyond that point. With three entries into the 
‘new zones the company expects to have a 


number of stopes producing within 60 days and, 
accordingly, anticipates a considerable increase 
in gold output. 

An extensive block of ground on Lightning 
Creek, including the former workings of 
Consolidated Gold Alluvials of B.C., Ltd., has 
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been acquired by a new company, Wingdam and 
Lightning Creek Mining Co., Ltd. C. W. S. 
Tremaine of Vancouver has been engaged as 
chief consulting engineer and R. D. MacAfee and 
Associates, of Los Angeles, and R. C. Clough 
Engineering, Ltd., of Vancouver, as consultants 
on specific phases of the reclamation work and 
the new operation. Immediate work will be 
limited to the original Wingdam leases covering 
two miles of Lightning Creek. A new system of 
chemical grouting is expected to overcome the 
intrusion of boulder silt, known locally as 
“Cariboo slum,’”’ which forced a cessation of 
operation in the Melvin shaft in 1936. 

American Pacific Explorations, Ltd., has 
moved two diamond drills to its Little Fort 
molybdenum prospect, 18 miles south-west of 
and across the North Thompson River from the 
Sandy Creek property, on which drilling has 
been carried on throughout the winter. Sampling 
by the company’s consulting geologist has 
indicated an average grade of 0:287°% MoS, 
over a 50-ft. width of zone that is known to 
extend for a length of three miles. The company, 
which originally intended to stake some 20 claims 
to cover the outcrop area, now has staked 120 
claims along the strike. Hole No. 6 at Sandy 
Creek, driven vertically from the bed of the 
stream, encountered particularly high-grade 
intersections : From 7 ft. to 12:5 ft. the core 
assayed 1-179, MoS, and From 12°5 ft. to 27-5 ft., 
0-70°,,. Hole No. 7 has been collared 100 ft. east 
of No. 6. 


EASTERN CANADA 
May 12. 


Ontario Gold Output.—The output of the gold 
mines of Ontario for March included 234,228 oz. 
of gold and 34,181 oz. of silver, valued at 
$8,128,958, from 814,951 tons of ore milled. The 
Provincial Department of Mines “ Gold 
Bulletin ’’ for the month states that for the 
first three months of 1961 the 30 producing gold 
mines in Ontario reported milling 2,356,836 tons 
of ore, containing 676,762 oz. of gold and 
96,248 oz. of silver, valued at $23,405,747. In 
the same period a year ago 30 mines reported 
milling 2,340,981 tons, containing 678,797 oz. 
of gold and 99,822 oz. of silver, valued at 
$22,642,960. 

Sudbury.—The interim report of the Inter- 
national Nickel Co. of Canada Ltd., and its 
subsidiaries for the three months ended March 
31, 1961, shows net earnings in terms of U.S. 
currency of $18,660,000 after all charges, 
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depreciation, depletion, taxes, etc., equivalent 
to 63 cents per common share, against 85 cents 
a share in the corresponding period of 1960. 
In the quarter deliveries of nickel and copper in 
all forms were substantially equal to the average 
quarterly rates for the full year 1960, it is stated. 
The company’s sales continue to include nickel 
acquired from others at market prices under 
arrangements which lessen the United States 
Government’s accumulations of surplus nickel. 
Capital expenditures of $11,649,000 were made 
during the three months. 

Falconbridge Nickel Mines reports a profit of 
$16,064,862 for 1960, equal to $4:26 a share. In 
the year the mill treated 2,362,463 tons of ore, 
metal deliveries being 65,002,000 lb. of nickel 
and 36,012,000 lb. of copper, sales being valued 
at $70,561,590. The estimated ore reserves at 
the end of 1960 were 46,089,100 tons, with a 
grade of 1-4%, nickel and 0-81°%, copper. A year 
earlier reserves were estimated at 46,182,450 
tons, having an average grade of 1-45°, nickel 
and 0:82%, copper. 

Manitouwadge.— During the first quarter of 
1961 the mill at Geco Mines treated 306,513 tons 
of ore, or 3,406 tons per day, averaging 1°41°% 
copper, 3:00% zinc and 1-33 oz. silver per ton. 
The estimated operating profit was $1,124,500 
after provision for taxes and, after writing off 
$522,900 for depreciation and deferred develop- 
ment, the estimated net profit was $601,600, 
equivalent to 20 cents per share. The company 
has arranged a sale to Europe for all zinc 
concentrate at present stockpiled at the mine. 

Manitoba.— It is reported that Denison Mines 
plans to undertake a drilling programme this 
season on an iron prospect under option in 
Manitoba. Ground magnetometer surveys were 
recently carried out as a follow-up of earlier 
airborne work. An anomalous area about 
10,000 ft. long and as much as 600 ft. wide was 
established. Discovery of magnetite running 
about 30°, iron prompted the company to 
acquire the property, located about 20 miles 
south-east of Moak Lake. 

Quebec.—Gold shipments from Quebec in 
1960 totalled 1,037,552 oz. and those of silver 
4,466,311 oz. In the year 323,798,607 Ib. of 
copper, 99,524,350 lb. of zinc, and 1,055,272 tons 
of asbestos were produced. 

At the annual meeting of the Molybdenite 
Corporation of Canada shareholders were in- 
formed that Preissac Molybdenite Mines expected 
to start the construction of a mill in the current 
year and to be in production in 1962. The new 
shaft is nearing completion, while the drilling 
campaign is said to have indicated some 
1,250,000 tons of ore in reserve. 
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AUSTRALIA 
May 20. 

Gold.—Australian gold production in 1960 
was 1,084,794 fine oz., the lowest for four years. 
Western Australia produced 80-2°% of the total, 
Queensland was second with 78,o19 fine oz., or 
7°:2%, while the Northern Territory supplied 
6-6°, ; Victoria, once high in the list, produced 
only 2°5°%. Victoria now has three producing 
mines and although the strong Gold Mines of 
Australia company is continuing prospecting by 
diamond drilling no new producer seems likely 
to be added to the list. This company has, how- 
ever, delineated a very promising lode formation 
at Stawell. In Western Australia a higher 
subsidy by Government is urged as necessary to 
maintain the industry in operation. There is a 
new threat in the campaign by the unions for 
a substantial increase in the basic wage and a 
35-hour working week. 

Diamond drilling by Peko Mines, N.L., at the 
Orlando lease at Tennant Creek has been in 
progress for the past two years. Driving at the 
380-ft. and 550-ft. levels has now established an 
ore-shoot estimated to contain 150,000 tons of 
ore with an assay value averaging 11-0 dwt. gold 
and 1°50%, copper between these levels and 
extending below the 550 ft. horizon. This is the 
greatest vertical persistence of a gold shoot so far 
proved on the field. The proving of the Orlando 
shoot, 8 miles west of the Peko mine, may 
stimulate deeper prospecting in this field. 

Iron Ore Export.—A recent statement by the 
Bureau of Mineral Resources on this subject, 
which is now prominent as a means of obtaining 
substantial export income, has rather curbed 
optimism in rapid expansion in this direction, in 
which Western Australia looked to benefit con- 
siderably. That State has a number of iron-ore 
deposits too limited in tonnage, if not in grade, 
to interest the Australian steel industry, but 
which would probably be exportable. The 
Bureau points out that the pattern of the iron- 
ore trade in the Pacific is fairly well established, 
that the principal importers are Japan and 
the United States, and that there are several 
important exporters particularly to the west 
coast of the U.S.A. Australia must confine its 
export activities to Japan. In that field it is 
estimated that by 1970 the Japanese demand 
for ore may reach 31,000,000 tons annually, as 
the Japanese Government is aiming at increasing 
quantities of iron and steel with a long-range 
objective of 50,000,000 tons per year. Much of 
this demand will be met from established sources. 
All large deposits of iron—such as, those in the 
Middleback Ranges of South Australia, Cockatoo 
and Koolan Islands in Western Australia, and 
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Koolyanobbing, Bungalbin, and Dowd’s Hill in 
that State—are definitely reserved from export, 
as probably will also be that of Savage River in 
Tasmania. Meantime, there is an active 
Japanese market for Australian coal and copper 
with good prospect of establishing substantial 
export in iron ore. 

Tungsten.—The fall in the price for tungsten 
forced the closure of the mine of King Island 
Scheelite (1947), Ltd., in August, 1958. Since 
then Aberfoyle Tin, N.L., and the Storey’s 
Creek Mining Co. have continued production at 
normal rate, assisted by their output of tin 
oxide. King Island Scheelite has now arranged 
a new contract over a two-year period, with 
possibility of extension and will again be a 
producer. 

Uranium.—It is generally considered that 
Australia’s uranium potentialities are good and 
the immediate and _ longer-range prospects 
favourable. The Commonwealth Government, 
despite the uncertain outlook for uranium oxide 
in the immediate future, has taken a long-range 
view and decided to continue production 
and exploratory work at Rum Jungle, in the 
Northern Territory, where the new ore-body 
which is to be exploited is reported to be 
superior in tonnage and grade to the occurrences 
which have been worked out. The plant, the 
personnel, and the township will remain intact 
and in normal operation. The South Australian 
Government, which operates the Radium Hill 
uranium mine and the chemical treatment at 
Port Pirie, treating the concentrates from 
Radium Hill, is looking to the future and a 
proposition is under consideration to supply the 
U.K. Atomic Energy Authority with cheaper 
uranium oxide in return for uranium metal at a 
cut price. 

Broken Hill.—As part of the Broken Hill 
South company’s prospecting work on the 
western side of the line of lode an Australian 
diamond-drilling record has been achieved in the 
completion of a hole to a depth of 6,402 ft. 
Exploratory work has been in progress for a 
considerable period and the drilling campaign 
has been carried to depths of 3,oo0 ft. and 
beyond. Encouraging evidence has_ been 
obtained; it is anticipated that a potential 
ore-body might occur at about the 5,000-ft. 
horizon. This mineralized zone occurs in a 
repetition of the beds containing the Broken 
Hill lode. 

Sulphur Recovery.— Recovery of sulphur from 
the roaster gases from the Kalgoorlie ores may 
be again investigated. It has been pointed out 
by the chief chemical engineer of the State 
Government Laboratories that more than 
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20,000 tons of sulphur, or one-half of the State’s 
annual import, is lost from the smokestacks of 
the Kalgoorlie mines. Its recovery as acid at 
the mine is impracticable because of transport 
to the manufacturing centres on the coast near 
Perth, 350 miles away. Inquiry has been made 
into the possibility of recovery of elemental 
sulphur, but results in the past have been 
discouraging. The opinion has now been 
expressed that improved technologies since 1950 
now justify further research into the possibility 
of utilizing the gas in the roaster fumes. If this 
can be effected satisfactorily considerable help 
could be given to the mines in a time of difficulty 
by by-product sulphur, 


New Zealand Iron Sands.—An old process 
is being brought up to date in New Zealand 
for the production of high-quality steel from 
the extensive deposits of iron sands. The 
work at the Auckland Industrial Development 
Laboratories has indicated that steel can be 
produced at a cost comparable with that of 
cast iron. It is stated that the process is not 
suitable for large-scale work, but foundries could 
produce cheap steel castings. 
Comaleco.—Comalco is progressing with pre- 
liminary work in connexion with the aluminium 
project. A contract has been let for the sinking 
of an exploratory shaft to examine the nature 
of the rocks at Lake Manapouri, near Inver- 
cargill, New Zealand, as a preliminary to the 
projected reservoir for the hydro-electric power 
plant. After close investigation of power projects 
the result showed that New Zealand hydro- 
electric power was the most economical for the 
reduction works. The second prospect was the 
very large coal deposit at Blair Athol, in Central 
Queensland. It is probable, however, that this 
coal will be used at the alumina plant at the 
bauxite deposit at Weipa. Work is to be 
commenced at Weipa and the Presbyterian 
mission is to be moved to a new site two miles 
across the Enbly River from the present site. 
The company willspend £A150,000 on this work. 
A shipping channel is being constructed and a 
port township will be built, Water will be 
reticulated from bores to the townships and for 
irrigating farmland. 


FAR EAST 
May 15. 


Malaya.—Malaya’s House of Representatives 
has passed a Bill to enable the Government to 
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borrow up to (Malayan) $60,000,000 from a bank 
or banks to finance the country’s contribution to 
the new tin buffer stock. Mr. Tan Siew Sin, 
Finance Minister, said that the new International 
Tin Council would decide on the amount of the 
contribution. It was estimated, however, that 
Malaya would be called upon to pay the 
equivalent of not more than $60,000,000 in tin 
metal and cash. This money would be recovered 
from a levy to be imposed on mined tin 
concentrates. 

A joint venture by Malayan and Japanese 
interests is to mine iron ore near Gombak, in 
Selangor. The operating company is Bunga 
Raya Iron Mining. The possibility of trans- 
porting ore down the Selangor River and out to 
sea to load into freighters is to be investigated. 

There has been solid support of the Selangor 
(State) Assembly’s refusal recently to accept a 
resolution by the Socialist Front for an absolute 
ban on the grant of mining leases to overseas 
capital, particularly as it is already Selangor’s 
policy to give maximum opportunity to Federal 
citizens. Applications from non-citizens are 
entertained only in cases where citizens do not 
apply. It is thought that in whatever quarter 
control may lie the essential need of the 
industry is the grant of new land to those who 
can best exploit it to the national advantage. 

Sir Ewen Fergusson, chairman of the Straits 
Trading Co., Ltd., told the annual meeting in 
Singapore that 1960 was the best year in the 
company’s long history. The future of the 
smelting industry, he said, “‘ is closely bound to 
the mining industry—both will ultimately 
decline together unless there are discoveries of 
new areas for mining of which there are no 
present indications. With one or two exceptions 
no new areas have been discovered since before 
the last war. It is therefore surprising that there 
are talks of a new smelting works being built at 
Port Swettenham by the Ishihara Sangyo 
Kaisha in conjunction with a local company... . 
With ample smelting facilities in the Federation 
of Malaya, to which our contribution was 
originally at Teluk Anson some 70 years ago 
and has been at Butterworth, where our 
up-to-date works are, for over 60 years, it is 
difficult to see what possible benefit can be 
gained for the economy of the Federation by the 
erection of redundant smelting capacity.”’ 

A team of five Japanese experts has been 
exploring the possibility of setting up a steel 
plant in Singapore, while there having talks with 
a United Nations industrial survey team which 
was also at work. The delegation is linked 
with the Fuji Iron and Steel Co., Ltd. 
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Sarawak.—A new bid to drill for oil off the 
coast of Sarawak, Borneo, is to be made by the 
drilling barge Orient Explorer after it gets new 
“‘legs.”’ The barge, belonging to Brunei Shell 
Petroleum, had been taken to Labuan and its 
old, damaged legs were recently jettisoned out 
at sea. 





SOUTHERN AFRICA 
May 22. 


Union Affairs.—In its review of economic 
conditions in the Union during 1960 the S.A. 
Reserve Bank comments that despite adverse 
factors—reflected in a net outflow of private 
capital—there was continued economic expan- 
sion. There was recorded a rise of about 6°5°, 
in the gross national product at market prices 
and one of about 5% in the real gross national 
product, but the rate of increase diminished 
somewhat in the second half of the year, though 
the trend remained upward. Substantially in- 
creased consumption in 1960 was accompanied 
by a considerably higher gross domestic capital 
formation, mainly due to increased inventory 
investment and higher private fixed investment. 
Imports rose substantially, but exports showed 
only a relatively small increase due mainly to 
decreased agricultural product exports. Taking 
into account gold sales the net current surplus 
on the external trade account reflected a con- 
siderable decline last year. Both this surplus 
and a net inflow of official capital was more 
than offset by the substantial net outflow of 
private externally-owned capital and _ the 
gold and exchange reserves dipped steeply. 
This was partly associated with the higher 
interest rates and the credit squeeze in the 
United Kingdom, but to a larger extent with 
the country’s repurchase of externally-held 
securities and the repatriation of funds by 
Overseas concerns operating in the Union. The 
money market tightened and its interest rates 
hardened. Public liquid assets were reduced, 
largely counter-balanced by the substantially 
increased bank credit extended to the private 
sector. This was indicative of continued expan- 
sion of economic activity within the Union, 
although at a diminishing rate in the second half 
of the year. This diminishing rate was connected 
with the sharp down-turn in merchandise 
exports in both volume and average prices 
realized. These developments have been 
reflected in curtailment of imports for 1961, 
since the domestic economic situation did not 
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justify the application of monetary measures to 
correct the balance of payments trend. In 
addition, it became necessary to raise the 
official pattern of rates for open-market opera- 
tions and Government stocks by }°%, while 
maintaining the Bank Rate at 4}°%). These 
measures were supplemented in the Budgetary 
proposals, which aimed, inter alia, at stimulating 
the internal economic development, mainly 
private investment. 

Excluding quarry products the 1960 mineral 
production advanced to the record level of 
R829,000,000 against R765,000,000 in 1959 and 
R705,000,000 in 1958. To the 1960 increase, 
gold output contributed 36,000,000 in its 
increase to R536,000,000 from R500,000,000, 
coal sales improved by about [R6,000,000, 
copper and diamond sales by about R3,000,000 
each, and all other base and precious minerals 
showed a net increase of about R17,000,000. 
Mining employment recovered in the second 
half following a decline in the first half of the 
year. The average monthly index of electric 
current generated rose to 173 in 1960 from 162 
in 1959. 

Milling at Winkelhaak.—Winkelhaak Mines, 
which in March milled 94,000 tons of ore, is to 
install two additional filters and certain minor 
accessories in the mill section, which will expand 
capacity to 105,000 tons a month. In the course 
of 1960 the five mills in operation each handled 
an average throughput of 727 tons per 24 hours 
of run-of-mine ore, the average monthly milling 
rate totalling 88,750 tons, somewhat below that 
of March this year. Over an unknown part of 
1960, however, only four mills were operated, 
the fifth unit as well as an additional thickener 
tank, four agitator tanks, and one filter being 
commissioned during the year. Each of these 
autogenous mills is 16 ft. long by 12 ft. diam. 

The flow-sheet at Winkelhaak is ideally 
simple and was described by Dr. O. A. E. 
Jackson to the Seventh Commonwealth Mining 
and Metallurgical Congress. Ore from the mine, 
from which a small percentage of waste has been 
sorted (6-9% in 1960), is passed through a jaw- 
breaker set to about 12 in. to deal with any 
outsize rock and fed into concrete silos, 
1,000 tons total load capacity each, arranged in 
two rows with a pair serving each milling unit. 


In the case of each mill unit ore from each pair 
‘of silos is fed by chutes with heavy stationary 


chains on to a remotely-controlled variable- 
speed roll-feeder (24 in. diam.) and thence on to 
a 36-in. conveyor-belt, equipped with a weighto- 
meter, discharging into the feed hopper of the 
mill. The first four mills were fitted with 24-in. 
i.d. trunnions, with which occasional chokes 
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were experienced. With the fifth mill the i.d. 
was increased to 36 in. which cured this malaise 
without resulting in any appreciable back-wash. 
Conventional mill linings are fitted comprising 
a manganese-steel grid and plate inlet-end liner, 
block and lifter-bar shell liner and a grid and 
plate screen outlet-end liner. The diameter of 
the outlet screen holes has apparently not yet 
been finalized ; tests of smaller diameters than 
the original {-in. diam. holes have been con- 
ducted. In the case of the shell liners the blocks 
have been cast of both white-iron and alloy 
steels, with the manganese-steel lifter-bars 
bolted to the shell in 28 rows parallel to the 
mill axis. Operational results demonstrated 
that the lifter-bars prevented centrifuging of 
the load in high-speed runs, that life of the 
block liners increases with elevation of the 
bars above the block liners, but that power 
consumption, throughput, and production of 
minus 200 mesh per mill day are adversely 
affected by increasing the elevation of the 
lifter-bars above the block lining. Dr. Jackson 
comments that it is therefore a matter of 
economics to balance the opposing cost trends 
and that much further test work remains to be 
carried out on liner design. 

In the case of two mills 4-in. steel balls were 
added to give a composite load; the power 
consumption was increased according to the 
quantity added to the threshold of the maximum 
permissible overload motor rating and the new 
feed tonnage correspondingly increased to about 
goo tons a day at a screen analysis of 35% plus 
200 mesh. A factor of importance is the per- 
centage moisture within the mill; for run-of- 
mine milling the most satisfactory appears to 
lie between 32°94 and 34%. The normal mill 
speed is 20-2 r.p.m., about 90% of critical, 
referred to a half-worn shell liner diam. ; the 
goo-h.p. motor drives through a single-reduction 
gearbox and pinion shaft engaging the helical 
girth gear of the mill. Each mill has a control 
panel, in which are centralized the electric 
controls and meters and from which the opera- 
tional switches are remotely controlled by push- 
buttons. The panel also houses the Williamson 
feed controller, without which Dr. Jackson 
stated, run-of-mine milling is not likely to be 


economic. This controller greatly simplifies 
pebble-mill operation, feeding becoming an 
automatic process, with power consumption 


maintained at all times very close to maximum 
and the load level very close to optimum. The 
controller governs the operation of each Winkel- 
haak mill, adjusting the feed rate on a three- 
minute cycle basis and starting and stopping the 
feed” belt within this cycle according to the 
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change of power drawn by the mill and thereby 
maintaining it very close to its maximum, which 
will vary with load conditions in the mill. 
Feeding approximates 60% of total 
running time. The load approximates 40 tons. 
At an average new feed rate of 30 tons per hour, 
the mean load level will fluctuate about 
0-6 in. or by rather less than 1°% of the total 
load. 


time 


Effluent from each mill is discharged into 
a small concrete sump fitted with a pulp-level 
control device which controls the speed of a 
6-in. all-metal pump with a _ variable-speed 
drive ; a 6-in. fixed-speed pump is installed as 
standby. After the addition of dilution water 
the pulp is pumped from the sump to a steady- 
head tank, where additional dilution water is 
added and whence the pulp flows under gravity 
under static head of about 13 ft. into a 36-in. 
diam. 20° hydrocyclone. The underflow con- 
stitutes the circulating load of the mill circuit, 
the overflow the final mill product. The 
optimum profit is achieved with a final pulp of 
30%, to 40°, plus 200 mesh. 

Dr. Jackson comments that in run-of-mine 
milling hydrocyclones alone have not been 
altogether satisfactory, because of the quite 
wide fluctuations in the mill effluent. Ideally 
the diameters of the vortex finder and especially 
the spigot should be varied to conform with the 
changing character of the hydrocyclone feed. 
(One group is testing the application of relative 
absorption of gamma rays by the solids of the 
pulp towards the apex actuating a hydraulic 
device which in turn varies the diameter of the 
spigot.) Mechanical classifiers are more suitable 
for the effluent fluctuations mentioned, for they 
require no physical adjustments. While im- 
proved grinding efficiency results from outlet 
screen holes nearer 1 in. than 3} in., the larger 
holes result in roping or even choking of the 
spigots. At Winkelhaak it has been decided to 
interpose a small simplex spiral classifier ahead 
of the hydrocyclone steady-head merely to 
remove grit. Spigot choking is thereby elimi- 
nated. With the addition of steel balls, and the 
concomitant throughput of goo tons of new 
feed per day, 3-in. spigots appear necessary ; 
without steel balls and with a throughput of 
750 tons a day 2-in. diam. spigots may be used. 
While the skirt length of the vortex finder has 
been standardized at 21 in., a diameter of 16 in. 
has been found necessary for a high throughput 
and a 9g in. diam. is considered adequate for 
a low tonnage throughput. 

Only a short period of testing was possible 
before the Winkelhaak installation was designed 





362 THE MINING MAGAZINE 


and effected, Dr. Jackson commented, and test 
work has been continuous, fitted in with the 
mine’s production programme. 

Transvaal.—Drilling in the Kinross area has 
been extended 20 miles or so north of the Winkel- 
haak zone—that is, to the east of Oogies and in 
the South Witbank section of Tavistock and 
Uitspan collieries. The Johannesburg Consoli- 
dated Investment Co., through a subsidiary, 
holds the options there and over an extensive 
area extending to the south. Recently it was 
reported that that company was negotiating 
for gold rights over a portion of the area held by 
Rand Collieries and Fuel about 10 miles north 
of the Winkelhaak zone. 

Messina (Transvaal) Development is now 
reclaiming the shaft of the recently-acquired 
Northern Copper section to its west and the 
underground workings in the area of the shaft. 
A general programme of prospecting is also 
being advanced. At the company’s Alaska 
mine delays in the delivery of mill plant have 
held up production plans, which are now 
scheduled for the beginning of April. 

The plans of the Palabora Mining Company 
at Phalaborwa, North-Eastern Transvaal, if 
implemented, will include the production of the 
equivalent of about 200 tons a day of copper 
metal and from 1,500 tons to 2,000 tons a day of 
magnetite (with an iron content of above 60°, 
and about 0-4% titanium). In the same area 
the plans of the Phosphate Development 
Corporation aim at an output of phosphate con- 
centrates expanded from 300,006 tons to 500,000 
tons a year and possibly the extension of 
activities to include the production of about 
150,000 tons annually of magnetite, with a 
slightly higher titanium content than mentioned 
above. 

In 1960 Tweefontein United Collieries experi- 
enced a failure of the new duff screening plant ; 
the net output suffered and alternative plant 
had te be designed, manufactured, and installed 
for the affected Tweefontein section. At the 
mill of the same section, new crushing plant 
incorporating automatic feed control equipment 
eliminating hand-sorting and improving washery 
performance and capacity and a fully-mecha- 
nized waste-rock dumping system have been 
installed. Greater flexibility has been effected 





at the Waterpan section plant by modification, ; 


where .a new incline shaft is being sunk from 
surface, partly to improve ventilation and 
partly for the transportation of men and 
materials. At one of the Tweefontein shafts 
rising is in progress from a lower to a shallower 
seam which is now to be opened up. 

Orange Free State.—It seems likely that the 





milling rate and the treatment capacity of the 
gold plant of Loraine Gold Mines will be 
expanded. The plant has been treating a little 
more than 80,000 tons a month. The present 
ventilation capacity in the Elsburg (Riebeeck) 
sections is adequate for a mining rate of 
150,000 tons a month, of which about 115,000 
tons would be ore-to-mill. However, beneficia- 
tion—and in this connexion an_ electronic 
sorting installation is being tested—would 
raise the mill grade and raise the effective 
capacity of the gold plant. 

The A and Bareas, the mining rights of which 
Harmony Gold Mining proposes to sell to 
Virginia O.F.S. Gold Mining for a minimum 
purchase consideration of R6,000,000 (subject 
to upward adjustment on any increase of the 
gold price above RK25-2 per oz.), are in extent 
397 claims with an estimated ore content of 
about 6,000,000 tons, which should extend the 
working life of the Virginia mine by about six 
years. This extension of life will postpone, for 
a similar period, large capital and working costs 
attendant on pumping the large quantities of 
underground water, which the Harmony mine 
would have to bear when Virginia operations 
cease. (At present Virginia is pumping about 
6,000,000 gallons a day to surface.) A similar 
position arises in respect of running expenses of 
Virginia town. Operations by Virginia in the 
two areas will be so co-ordinated with Harmony 
operations that in due course the workings 
therein would be useable as a return-airway 
system for upcasting air through the Virginia 
system to be established. Other than co- 
ordination the workings to be developed in B 
area require no special development operations. 
In the A area, however, Virginia will sink a 
goo ft. sub-vertical shaft from an existing level 
haulage to be converted to a twin system 
connected with its No. 1 shaft at the top of the 
sub-vertical, while at the base twin haulages 
will be driven in the foot-wall to the western 
limits of the A area. Intermediate levels will 
subsequently be driven. The purchase con- 
sideration will be payable quarterly in arrear 
over the six-year period ending mid-1967. 
Furthermore, at or before the end of this period, 
Harmony will be entitled to take cession of all 
untreated uranium-bearing gold-residues. 

Central African Federation.— Rhodesia Broken 
Hill Development expects that its new Imperial 
Smelting furnace will be completed in 1961 and 
commissioned early in 1962 and output capacity 
thereby expanded of both lead and zinc. 
An advantage of the new process is its capacity 
of treating a wider grade range of ores than was 
previously possible. To satisfy demand from 
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the die-casting industry research is being con- 
ducted into the production of high-purity zinc 
on the mine. In 1960 14,429 long tons of lead, 
29,794 tons of zinc, and 57,957 lb. of extruded 
pencil cadmium were produced, compared 
respectively with 14,400 and 29,895 long tons 
and nil pounds in 1959. Underground develop- 
ment and drilling added an approximate net 


Trade 


Notes 


Tractor Shovel 

We were afforded an opportunity last month 
of witnessing a demonstration of the Series I] 
Mastiff tractor shovel by the makers Matbro, 
Ltd., of Horley, Surrey. This useful machine is 
a development of a previous model and the 
manufacturers indicate the following as being 
among the salient improvements :— 

Working load increased by 25°%—i.e., to 
5,000 lb. with 13-cu. yd. bucket. 

Four-wheel Dunlop hydraulic disc brakes. 

Non-lubricated, high frequency induction 


hardened pins and bushes throughout. 

Substantial lowering of centre of gravity by 
repositioning of hydraulic and diesel fuel tanks 
and starter battery and by redesign of chassis. 
Strengthened straight main arm with torsion 
tube members. 
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500,000 tons to the total reserves in 1960, 
making the year-end total 6,380,000 tons. 

Congo.—The General Mining and Finance 
Corporation has signed an agreement with the 
Katanga Government in respect of a minerals 
concession over an area in the southern districts 
of the Province. A Katanga associate company 
is to be formed. 





Brief descriptions of 
developments of 
interest to the 


mining engineer 











One hydraulic pump for both main power and 
steering with Hardy Spicer constant-velocity 
universal joints. 

Substitution of permanently aligned rear 
axle/transfer gearbox, so that one universal 
joint only is incorporated from engine to 
tyres. 

Pressurized, closed to atmosphere, hydraulic 
system, with tank at low level. 

Tropical radiator with high-velocity fan. 

Easy access for essential maintenance by rear 
hinging bonnet. 

Flexible hydraulic pipes repositioned and 
fixed to prevent chafing and accidental damage. 

Two grades of oil only used, one for engine, 
transfer gearbox and axles, the other for torque 
converter and hydraulic system. 

Hydraulic oil cooled by heat exchanger with 


Matbro 
Mastiff 
Tractor 


Shovel 
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electrically-driven fan drawing in cold atmos- 
pheric air. 

The power unit is a Ford 96-h.p. six-cylinder 
diesel and the transmission Brockhouse 3:1 : 1 
stall ratio torque converter with Matbro 
2-speed transfer gearbox giving an overall ratio 
from I : i to 12 : I. 


New Mining Equipment Factory 


At a ceremony held on April 26 the new fac- 
tory of Crawley Industrial Products, Ltd., was 
opened at Llanelly, South Wales, by Mr. Niall 
Macpherson, M.P., Parliamentary Secretary to 
the Board of Trade. For a number of years this 
company, a member of the Ayling group, has 
been concerned exclusively with the design, 
production, and application of coal-mining 
equipment. Design and research facilities have 
been very much extended and the new plant at 
Lianelly will expedite the manufacture of the 
range of machines the company can supply. The 
present activities are concerned, first, with con- 
veying equipment, including stage loaders, and 
secondly, with power loading, particularly in 
thin-seam workings. For thin-seam work the 
company has developed the ‘‘ Midget Miner ”’ 
for longwall systems and the ‘‘ Crawley-Wilcox ’ 
machine for room-and-pillar work. 

Recent development work with the Midget 
Miner has resulted in the machine being equip- 
ped with a sensing Cevice developed by engi- 
neers of the National Coal Board. This device, 
fitted in the skids of the Crawley machine, 
measures the density of the strata underlying 
the coal seam by a gamma ray backscattering 
technique which has been described in the 
literature.’ It constituted a considerable step 
forward in the application of automatic control 
to coal-cutting machines. The Midget Miners 
on view at Llanelly included the Mark IV and 
Mark V, the latter a more powerful unit, fitted 
with two 60-h.p. water-cooled motors, which can 
operate in seams down to 18 in. thick. 

The Crawley-Wilcox Continuous Miner, also 
on view, is a shortwall cutting machine with 
two augers, the diameters of which can be 
varied according to the thickness of the seam 
to be worked. The cutting edges and auger 
scrolls are armed with tungsten carbide cutting 
picks. The machine is flame-proofed and has 
hydraulic control of both machine and con- 
veyor. It is described as ‘‘ the lowest con- 
tinuous miner on the market in height, cost, and 


’ 


1 Cooper, L. R. ‘‘A Nucleonic Coal Sensing 
Instrument.” British Communications and Elec- 
tronics, March, 1961. 


maintenance.’’ The unit shown is to be in- 
stalled in a colliery in the N.C.B.’s West 
Midlands Division. 


Personal 


Howarb Biers, of New York, has been elected 
an honorary vice-president of the Iron and Steel 
Isntitute. 

ANTHONY COoaATEs is returning from Ghana. 

M. G. FLEMING, reader in Mineral Dressing in 
the Imperial College, has been appointed to the 
London University Chair in Mineral Technology, 
tenable at the College. 

A. W. MusGROVE has been awarded the van 
Diest gold medal of the Colorado School of 
Mines for 1961. 

M. N. PERRINS is leaving for Nigeria. 

J. E. Puicpott is home from Ghana. 

NORMAN READMAN, managing director of the 
Consolidated Pneumatic Tool Co., Ltd., has been 
elected president of the Chicago Pneumatic 
Tool Co., New York, to succeed Mr. Guy J. 
CoFFEY. 

F. W. A. Timms has left for Kenya. 

CLIFFORD Waite has been appointed a direc- 
tor of the London Tin Corporation, Ltd. 


G. ALLAN MacPuHEerson, who died in Van- 
couver on May I, aged 74, graduated in mining 
engineering from the University of Toronto and 
commenced his professional career in the mines 
at Cobalt. Shortly thereafter, however, he 
joined the engineering staff in the construction 
of the Panama Canal and from there engaged in 
mining in Ecuador, Colombia, and Cuba. 
During the First World War he was com- 
missioned by the United States Government 
to purchase manganese in Latin America. 
Returning to Canada in the mid-twenties he 
participated in the development of the Red Lake 
gold-mining area and in oil drilling at Petrolia, 
Ontario. He went to British Columbia in 1939 
and opened what is now the Canam copper mine. 
Later he was one of the first engineers to examine 
the Craigmont property and his recommendation 
had much to do with the later spectacular 
development of that mine. 


| THE INSTITUTION OF MINING AND 


METALLURGY 
Elections and Transfers 


Member.—Brian Griffith Fisu, M.Sc. (East 
Molesey); George Young NISBET, B.Sc. 
(Welkom, O.F.S.). 
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Associate Member to Member.—William Wilkie 
ABEL, B.Sc., B.E. (Sungei Lembing, Malaya) ; 
Herbert George Burks, B.Sc., A.R.S.M., A.I.M. 
(Dodoma) ; Michael Dore CRUICKSHANKS, 
A.R.S.M., B.Sc. (Tarkwa); Peter Edward 
FAIRBAIRN, A.R.S.M., B.Sc., M.A. (London) ; 
Jacobus de Villiers LAMBRECHTs, D.Sc. (Johan- 
nesburg) ; Louis Jack PRINCE, B.Sc. (Marais- 
berg). 

Associate Membey.—Petrus Jacobus KRAMER, 
B.Sc. (Akwatia, Ghana). 

Student or Affiliate to Associate Member.— 
John Digby Austin, A.R.S.M., B.Sc. (Victoria, 


B.C.) ; Brian Baverstock, B.E. (Luanshya) ; 
Ian Scott Brair, B.Sc. (Luanshya); Alfred 
Charles CopEMAN, M.A., B.E. (Broken Hill, 
N.S.W.); Malcolm Hutz, B.E., F.S.A.S.M. 
(Adelaide) ; John William RaApc tiFFre, A.C.S.M. 
(Maracaibo); Charles David SmitnH, B.Sc. 
(Ndola); Roger Philip Taytor, A.C.S.M. 


(Akwatia, Ghana); Walter Buchanan Gordon 
WALKER, A.R.S.M., B.Sc., A.B. (Toronto) ; 
John Alexander Williams, A.C.S.M., D.I.C. 
(Luanshya) ; George Walter WorsFOLD, 
A.R.S.M., B.Sc. (Calcutta). 

A ffiliate—Douglas Norrincton (Ndola) ; 
Alfred William John Rvussitt (Luanshya) ; 
Donald Hugh Michael VENus (London). 

Student.—John Paul Leonard BAcHARACH, 
A.R.S.M., B.Sc. (Newcastle, Staffs.) ; Moham- 
med Swarry DEEN (Camborne); John Kemp, 
B.Sc. (Luanshya); David John Lipsy (Cam- 
borne); Dicks LousstER (Johannesburg) ; 
Bashir Ahmed QuREsHI (Grimethorpe) ; Audley 
Lloyd Lvingstone RoBErts (Camborne) ; Roger 
Kenneth WELLER, B.Sc. (London). 


Metal Markets 


During May ! 


Copper.—Copper has kept in a firm key 
throughout May,? although as the month ends 
there is no great certainty about the direction 
that it will pursue in the latter part of the year. 
Undoubtedly a continuing stimulus, especially 
in the U.S.A., has been buying by consumers in 
anticipation of a July strike at the U.S. works 
of Kennecott Copper Corporation, at any rate 
up to the end of May; purchases made there- 
after, of course, run the risk of not being 
delivered in time, so the rate of such buying may 
slacken off. However, quite apart from this, 


reports from the U.S.A. generally have tended 


1 Recent Prices, pp. 328, 368. 
2 See Table, p. 368. 
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to take on a slightly more promising tone as far 
as sales of copper products are concerned. 
Another factor of strength peculiar to the 
U.S.A., but ultimately having a global effect, 
is the shortage of scrap which supervened there. 
Owing largely to Japanese buying of copper 
and brass scrap in the U.S., as well as other 
markets, the shortage forced U.S. custom 
smelters to raise their selling price for copper 
and this was followed shortly after by the main 
producers. Notwithstanding this London has 
tended to lead the U.S.A. on the whole in May 
and the scrap situation there has turned easier 
as the month closed. 

There was some surprise when, in the middle 
of the feeling of strength, a spokesman for the 
Rhodesian Selection Trust group said that the 
statistical position still made it premature to 
think of producers restoring any of the produc- 
tion cutbacks they had initiated last year. It is 
true that at that time the statistics still showed 
a rising trend of production, but the latest 
figures for April show a reduction. The future 
trend is still open to doubt, partly because of 
the threatened Kennecott strike and partly 
because a strike may supervene in Chile in the 
autumn. 

In Europe consumption has been only routine 
but one mild boost was given late in May by 
the news that a U.K. producer had secured a 
big order for copper wire rods for Russia at the 
Moscow Trade Fair. If any proof were needed 
that the market remains in a basically firm 
frame of mind, this was provided by the 
readiness with which prices turned upwards on 
news of a “ wildcat ’’ strike in Chile, which, 
however, proved very short lived. 

Copper consumption in the U.K. in March 
was at the satisfactory level of 64,765 tons 
(49,409 tons refined), although the first quarter 
remains down on the comparable period of 1960. 
Production of primary refined was 11,000 tons— 
an increase—but secondary refined was up even 
more to 11,143 tons. Refined stocks were some 
3,000 tons up on the month at 96,907 tons, 
whilst blister stocks were little changed at 
21,815 tons. 

Tin.—Throughout May the main _pre- 
occupation of the tin market has been a con- 
sideration of the further statistical outlook 
and, principally, a consideration of where the 
additional tin that is almost certainly going to 
be needed is to come from. With a new tin 
agreement supervening in July, the manager of 
the first tin agreement buffer stock obviously 
cannot draw too rashly on his holdings for fear 
of prejudicing operations of the second agree- 
ment. The prospects seem therefore rather 
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strongly set for prices to move gradually to 
£880 per ton. Something might easily have 
been done to answer some of the market’s self- 
posed questions following the meeting of the 
Council (the last under the present agreement) 
during May, but, in contrast to previous occa- 
sions, the communiqué issued following the 
meeting was totally uninformative and no 
Press conference was held. Some people are 
already taking advantage of this fact to point 
out that there is no such thing as a race of 
supermen capable of running such a device as 
the International Tin Agreement, the main 
function of which is to interfere with the 
operations of the well-tested law of supply and 
demand. What action the Council will in fact 
take remains to be seen, but popular opinion 
has centred on their procuring the release of 
3,000 tons of tin from the Canadian ex-strategic 
stockpile and 4,000 tons from: U.S. non- 
strategic holdings. The former quantity is now 
known to be available, but only in Canada, 
and at a restricted rate. So far, no dispositions 
have been made for the latter and until they 
are the market must remain firmly inclined. 

Tin consumption in the U.K. in March was 
2,092 tons and production 2,613 tons; stocks 
moved to 12,398 tons. 

Lead.—Apart from the formal announcement 
that the U.S. authorities had entered into an 
arrangement for acquiring a useful quantity of 
accumulated lead stocks under a barter deal, 
lead has been devoid of specific features of 
interest in May.! Perhaps this is one of the 
reasons for prices gradually sinking back to 
lower levels, for it is certain that. in the absence 
of some specific developments of an encouraging 
character, there is little disposition to view lead 
in a favourable light, whatever steps may have 
been taken by producers. 

Lead consumption in the U.K. in March was 
32,601 tons, so that the first quarter is a little 
worse than the same period of 1960. Production 
was higher at 7,154 tons and stocks of both 
English and imported lead were up—the latter 
by some 5,500 tons. 

Zine.—With general economic conditions in 
the U.K.—especially as they affect two of the 
main outlets for zinc (motor cars and consumer 
durable goods)—none too rosy in May, zinc has 
not had a particularly cheerful look.!. The 
situation is by no means as bleak as in the case 
of lead, but the fact that both metals are rather 
off colour at present must be disappointing for 
lead-zinc producers. While there has been a 
slightly rising tendency in zinc supplies in this 





1 See Table, p. 368. 


country, the main cause of market weakness 
has been the poor showing of consumption. 
This is illustrated by U.K. consumption figures 
for March, which are 31,844 tons, bringing the 
total for the quarter to 88,699 tons against 
96,813 tons in the same period of 1960. 
A serious proportion of the drop is due to die 
castings, but all sections show some decline, 
except for flat rolled items. 

Production in March was 9,395 tons, reflecting 
continued improvements in the efficiency of 
the new Swansea smelter. Stocks rose to 
62,670 tons. 

Iron and Steel.—Steel production in the U.K. 
in April was maintained at a high level (May 
figures are not yet available) and the industry 
is fairly confident that total output this year 
will be around 24,000,000 ingot tons. There are 
growing signs, however, of the easing pressure 
of demand and it seems clear that the year will 
end with a lower rate of activity than it 
began. 

Demand from the shipyards, collieries, and 
railways is very poor and orders from structural 
engineers are expected to fall off a little towards 
the end of the year. The sheet trade is some- 
what slack, as the motor-car industry is still 
producing cars at a level far below the peak 
and other consumer-goods industries are not 
enjoying full employment either. 

Exports of iron and steel have improved a 
little of late, but remain below the record. 
Imports have gone down to the lowest figure 
for two years and comprise mainly ferro-alloys 
and (on outstanding contracts) semi-finished 
steel. 

The iron and steel industry is pressing the 
Iron and Steel Board to be allowed to charge 
higher selling prices. The industry has a strong 
case, in view of the many increases in costs it 
has suffered recently, but the Board seems to 
be in no hurry to make a decision. 

Iron Ore.—Consumption of iron ore in the 
U.K. has been maintained at a steady rate 
during the past month. However, the works 
have very large stocks and the intake of foreign 
ores has been at a lower rate this year, totalling 
4,960,456 tons in the January—April period, as 
compared with 5,335,745 tons in the corre- 
sponding period of 1960. 

Aluminium.—May has not seen any recovery 





‘in the aluminium position in the U.K. ; in fact, 


there has been a deteriorating tendency. Part 
of the trouble has been continued intense com- 
petition in export markets, but an equally 
important part has been the sluggishness of the 
home market. A major part of the total decline 
in U.K. shipments of semis in the first quarter 
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of the year as compared with 1960 (over 
11,000 tons) is attributable to sheets and flat 
products (down 6,000 tons). Only a certain 
proportion of this is attributable to the motor- 
industry slackness ; perhaps more is due to a 
tailing off on the consumer-goods side. 

In marked contrast to this current news is 
the announcement that the British Aluminium 
Co. (which is, of course, in the orbit of Reynolds 
Metals of the U.S.A.) is to expand its rolling 
mill at Falkirk, Scotland, in particular by 
adding a new 172-in. hot rolling mill. This will 
be the widest mill to be installed anywhere in 
the world, beating the 144-in. unit only recently 
installed by Alcan Industries, Ltd. More to the 
point, it will be big enough, on its own, to meet 
the whole of the current U.K. home and export 
demand for hot rolled sheet, which seems to pre- 
suppose a substantial degree of expansion. 

Antimony.—Over the past month the anti- 
mony metal and ore markets have been steady 
and U.K. producers have not increased their 
U.K. domestic prices. Current Chinese prices 
are now about £181 per metric ton c.i.f. for 
99°6% and £171 for 99%. With duty these 
prices are nearer to, but still competitive with, 
the U.K. prices at about £232 and £220. 
Current prices for 60°% ore range from 26s. to 
28s. per unit c.i.f. U.K. 99% regulus is still 
£230 per ton and 99:6%, £23734 per ton. 

Arsenic.—Arsenic’s general position is still 
rather dull as far as the metals field is con- 
cerned. The price of metallic arsenic in the U.K. 
is still held at £400 per ton and of arsenic 
trioxide at £40 to £45 per ton. 

Bismuth.—Interesting though this market is, 
it continues to present a picture of stability. 
The U.K. price is still nominally 16s. per Ib. 

Cobalt.—The prospect of a world surplus of 
cobalt is still apparent, although the market 
has remained quite steady. The U.K. contract 
price remains at Ios. od. per lb. and the open- 
market price at 12s. 

Cadmium.—As yet, the expected increase in 
the price of Commonwealth metal in the U.K. 
to bring it into line with the recent increase in 
the U.S. price has not occurred; it does not 
now appear likely to do so in the near future 
with the decline in use of cadmium. The 
market, so far this year, has not lived up to 
expectations. Current prices remain at IIs. 
per |b. 

Chromium.—Chromium metal has remained 
very steady indeed and there has been no 
change in the price range of 6s. 11d. to 7s. 4d. 
per lb. For the future, however, export outlets 
for U.K. material do not seem assured. 

Tantalum.—The tantalum-ore market has 
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remained quiet again throughout the month. 
Prices still range from 1,000s. to 1I,200s. per 
unit, c.i.f. for good 60% ore. 

Platinum.—Platinum has remained very 
steady throughout May. Business could be a 
little more lively. The big producers’ prices 
remain the same at £30 5s. per oz. troy, while 
material from other sources is available at 
£274 to £28}. 

Iridium.—Like the other platinum metals, 
iridium has been extremely quiet and uneventful 
in May. With the traditionally quieter summer 
months coming on, there is not a lot of change 
from this situation to look forward to. The U.K. 
price has been maintained throughout in a range 
£20 to £26} per troy oz. 

Palladium.—Palladium, too, has been traded 
in a routine way in May and there has been no 
quotable change in the price situation. Prices 
remain £8} to £9% per troy oz. 

Osmium.—Last and least of the platinum 
metals, osmium has been conspicuously un- 
interesting in May. Its price remains £17 to £25 
per troy oz. 

Tellurium.—The strength of this market 
(which is still based quite considerably on its 
prospects rather than its current industrial use 
and production picture) was reflected early in 
May by a further rise in the price of powder, 
the most common form sold, to 37s. 6d. per Ib. 
This followed a lead by the big U.S. producers. 
Sticks remain quotably at 4os. per lb., but this 
level was established formerly and probably 
partly anticipated the latest rise in powder ; 
this is not to say that a further rise in the price 
of sticks is impossible, as it could easily happen. 

Tungsten.—The tungsten-ore market at last 
started showing signs of the strength that had 
for some time been anticipated, during May. 
Probably the main single factor behind this 
improvement (which has not, however, so far 
progressed very far) was renewed inquiry from 
Continental consumers on a market which only 
quite recently saw its supplies substantially 
depleted by consumer interest. A contributory 
factor seems likely to be that the Eastern 
countries, who have become big suppliers, 
especially to the Continent, in recent years, are 
not pressing much material on the market, 
although they are, of course, keeping up with 
their important long-term contracts. The price 
is currently 121s. to 126s. per unit. 

Nickel.— Optimistic forecasts for nickel con- 
sumption were made by Mr. Henry S. Wingate, 
chairman of the International Nickel Co. of 
Canada, when he was speaking at a meeting in 
London in May. They are, of course, needed, 


as the world market was not far out of balance 
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between supply and demand when the big new 
Thompson project was initiated. They stand, 
however, a very fair chance of being imple- 
mented, despite the fact that at present stainless- 
steel producers in the U.K. are catching up on 
their backlog of orders fairly fast. The price 
remains £600 per ton. 

Chrome Ore.—The chrome-ore picture has 
remained one of healthy tonnages sold at 
scarcely healthy profit margins. Prices c.i-f. 
Europe have shown no disposition to increase— 
for there is still plenty of ore about—but there 
has been a slightly rising tendency in freight 
rates in certain directions. Port charges are 
another rising overhead these days also. Turkey 
is renewing her attack on the market, too, with 
the official export price being reduced to $30 
per ton f.o.b. This, however, still remains of 
only limited interest to buyers who can, in any 
case, get offers of Turkish from time to time at 
a fraction less. Rhodesian metallurgical grade 
ore is £15} per ton c.ilf. 

Molybdenum.—After over two and a half 
years of stability the molybdenite price struc- 


ture advanced just as these notes were being 
written. Effective from June 1 the Climax 
Molybcenum Division of American Metal 
Climax Inc. advanced prices to $1-40 (10s.) 
per lb. Mo, f.o.b. Climax, Colorado. While this 
is quite a noticeable increase as compared with 
the old price, it does no more than reflect a com- 
parable rise in costs over the period. Consumers 
have not got a lot to complain about ; molyb- 
denite has been strong during much of the past 
couple of years (and still is noticeably so) and 
at the old price is was not a bad buy. 

Manganese.—From the market point of view 
manganese has been as uneventful as ever in 
May. The world’s steel industries could still 
work at a much better rate than they are; 
however, while a somewhat better trend is 
discernible in the U.S.A., the European outlook 
has become rather more clouded. In any case 
the old relationship between steel and manganese 
is undergoing technical challenges these days 
which warrant careful study. Prices can still be 
indicated in the range 68d. to 71d. per long ton 
unit of Mn, c.i-f. 


Tin, Copper, Lead, and Zine Prices 


Tin, minimum, 99-75% ; Copper, electro; Lead, minimum 99-75% ; and Zinc, minimum 98%, per ton. 


Tin Copper Lead Zinc 


Date — 
Settlement, 3 Months Spot 








es if Se oa 

May 11 858 0 863 5 243 74 
12 860 0 863 15 242 23 | 

15 864 0 867 15 243 7} 


16 869 10 873 5 244 124 
17 873 10 876 5 245 124 
18 869 0 872 5 244 124 
19 868 0 871 5 244 124 
99 on aioe — 
23 | 870 0 873 0 248 24 
24 871 0 874 15 248 174 
25 870 0 874 15 247 5 
26 869 0 874 0 243 74 
29 871 0 874 15 242 173 
30 873 0 878 15 243 174 
31 870 0 875 5 240 24 
June 1 870 0 876 5 | 240 5 
2 | 868 0 874 15 239 24 
5 871 0 875 15 239 74 
6 878 0 | 880 15 238 74 
7 | 880 0 888 10 | 237 23 | 
8 | 880 0 890 10 238 24 
S) 880 0 890 5 239 74 


7242 10 64 16 66 2 81 17 82 7 


3 months 


Spot 3 Months Spot 3 Months 
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TRANSVAAL AND O.F.S. GOLD 
APRIL 
Treated “Y ield 
Tons Oz.* 

Blyvoor nilisacht scachrecuhcnik 133,000 | 85,785 
EE ang escs) aoe 142,000 | 18, 188 
Buffelsfonteint......... 150,000 | 15,92: 
CTRP SPOON s bnks5os sce 111,000 | 23,453 
Cons. Main Reef........ 46,000 9/870 
Crown Mines........... 176,000 | 30,546 
Daggafontein .......... 228,000 | 46,171 
Dominion Reef ........ 42,100 582 
Doornfonteint ......... 115,000 : 
D'’rb’n Roodeport Deep.. | 190,000 | 35,437 
East Champ D’Ort..... 12,000 260 
East Daggafontein...... 108,000 | 18,474 
East Goad. ..oecccccse 125,000 | 35,625 
East Rand P.M......... 231,000 | 52,248 
Eastern Transvaal Consol 20,000 9,603 
ee ee 24,000 07 
Freddies Consol......... 65,000 
Free State Geduld...... 98,000 
Free State Saaiplaas .... 54,000 
GONE: 6 svinacleweaasce 75,000 
Government G.M. Areast 38,000 
Grootvlei Proprietary... 212,000 
Harmony Gold Mining.. | 180,000 
Hartebeestfonteint ..... 136,000 
RIB. ois .cn dk cms.cemnns 118,000 
OS ee 84,000 
Luipaards Vleit........ 115,000 
Marievale Consolidated. . 96,000 
Modderfontein East..... 58,000 
New Kleinfontein....... 72 000 10; 134 
New Klerksdorpt....... 
President Brand........ 1: o4, 000 97,341 
President Steyn........ 110,000 | 41,200 
en ee ee 196,000 | 26,166 
Randfonteint 155,000 9.776 
Rietfontein Consolid’t’d. 12,000 3,257 
Robinson Deep......... 43,500 9,651 
re 19,000 3, 666 
St. Helena Gold Mines... 180,000 | 63,461 
Simmer and Jack....... 69,000 | 12,701 


S. African Land and Ex. 


108,000 | 21,784 
S. Roodepoort M.R 


29,000 7,029 








Spaarwater Gold... 11,200 | 3,726 
OO PETC ee 94,000 | 12,890 
Stilfontein Gold Miningt | 177,000 | 79,700 
Oy ere 66, 500 | 15,032 
Transvaal G.M. Estates. . — 
WOME RORIES.o5.0.5-46:0:05.:0 105, 500 49,321 
Van Dyk Consolidated. . 73,000 | 11 "507 
Venterspost Gold....... 125,000 | 36,421 
Village Main Reef....... 36,200 4,181 
Virginia OF Sit o.60060 133,000 | 26,713 
ViaGONGOIR ........0:00:050.06 53,000 | 19,607 
Vogelstruisbultt........ 81,000 | 17,310 
Welkom Gold Mining.... 99,000 | 32,001 
West Driefonteint...... 141,500 126,974 
West Rand Consol.f.... | 213,000 | 22,650 
Western Holdings...... 172,000 8,33 
Western Reefs......... 154,000 | 44,900 
Winkelhaak........... 93,000 | 31,621 
Witwatersrand Nigel.... 20,000 4,270 
+ 250s. 3d. * 250s. 6d. t Gold 


COST AND PROFIT IN THE 














JUNE, 


OUTPUTS 
May 

Treated 
Tons 





Yield 
Oz.t 
144,000 
146,000 
150,000 | 65,953 


115,000 | 24,064 
44,000 9,925 
175,000 30,780 
228,000 | 46,092 
45,500 612 
117,500 49,849 
199,000 | 37,202 
12,500 301 
108,000 | 18,468 
128,000 | 36,160 
252,000 | 55,813 
20,200 5, oe 





200,000 
136,000 
118,000 





85,000 

116,000 

102,000 

61,000 

75,000 10, 380) 

126,000 | 98,910 

110,000 41,251 

199,000 | 26,566 

152,000 | 10,414 
12,000 2,291 
44,500 9,774 
23,000 3,970 

194,000 | 67,907 
70,000 | 12,691 

112,000 | 22,517 
31,000 7,487 
11,200 3,571 
94,000 | 13,086 

179,000 80,550 
66,500 15, 049 

105 ,500 49,: 
78,000 12 468 

125,000 | 36,844 
36,600 | 3,935 

138,000 | 27,358 
53,000 1, 582 
81,000 

100,000 

157,000 

219,000 

173,000 

155,000 83 
99,000 33, 660 


207900 | 4,274 


and Uranium. 


UNION * 





Work’g | Work’g Total 
Tons | Yield cost profit working 
milled | perton  perton per ton profit 
| «= @ s. d. se. ¢. £ 
Mar., 1960 . 17,464,400 | 72 8 46 5 26 3 30,105,571 
ee _ | _ _ — — 
ene —_ ;o— — _ 
ia sg 17,968,300 | 73 9 46 3 27 «6 (31,941,743 
MN Siscaiee — —_— — —_ _ 
August — | —_ — 
eee 18,103,100 | 74 0 46 4 27 8 32,201,685 
Seer re — ond — — 
UR, 6a0ces —_ _ — — 
a 17,272,800 | 76 2 47 0 29 2 |33,039,583 
Jan., 1961 — | — 
ee — _ _ — ~— 
MOR acces. 17,858,100 | — od 31,924,315 


* 3 Months. 


1961 
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PRODUCTION OF GOLD IN SOUTH AFRICA 
RAND AND O.F.S. | OuTsIDE TOTAL 
Oz. | Oz. Oz. 
ST | | eee 1,765,880 | 37,897 1,803,777 
, eee 1,775,385 37,530 1,812,865 
MR cia Seca 1,776,141 | 39,673 | 1,815,814 
ae 1,778,711 | 36,777 1,815,488 
September ......... 1,774,067 35,352 1,810,319 
Nas Se 1,777,495 | 35,967 | 1,813,462 
November ..... ss 1,775,624 | 36,159 1,511,783 
i ee 1,744,406 34,044 1,778,450 
January, 1961...... 1,785,614 | 34,407 1,820,021 
i; eee 1,759,373 } 32,046 1,791,419 
aero 1,837,280 38, 843 1,876,123 
April ...........+- 1,837,511 1), 437 1,866,948 
NATIVES EMPLOYED IN THE SOUTH AFRICAN MINES 
GOLD CoaL 
MINES MINES ToTaL 
August 31, 1960............ 406,624 
NEN TED cia-tinik.ois 0's bac aisinws | 402,747 
a eer 36 401,778 
MOVSRENGE BD. .....cccccccccses | 307, 658 400,710 
Serre are | 364,407 397,198 
DOMMEET TE, FOG co eciaadsceaes 354, 816 418,329 
ee. eee | 396,53: 430,110 
SO er er | 398,62 432,362 
Apel, BD... ....s0ceesssscesss 308/01 2 432,017 
MISCELLANEOUS METAL OUTPUTS 
4-Week Period 
To ApriL 29 
| Lead Cones. |Zince Cones. 
Tons Ore tons | __ tons tons 
Broken ‘Hill ee eyed | 3,783 4,18 182 
Electrolytic Zinc........ | 849 4,940 
eee | 1,008 2 1326 
Mount Isa Mines**...... | 4,1007 | 
New Broken Hill........ | 4,441 | p 
North Broken Hill....... 5,147 | 5, 469 
rk eae | 6, 116 10,425 
Rhodesia Broken nu... -- | | — 
*3 Months, ** Copper 3,005 tons blister ; 7,801 tons concs.; ¢ Metal 
RHODESIAN GOLD OUTPUTS 
APRIL May 
Tons Oz. Tons Oz. 
Cam and Motor.......000% —_- _- _ —_ 
Falcon Mines............ 22,500 4,399 22,100 4,320 
Globe and Phoenix........ 3,690 3,013 a - 
Motapa Gold Mining...... — —_ : 
Oe eee eee 2,435 —_ 1,912 _ 
Coronation Syndicate..... 12,155 _ 12,091 _ 
Phoenix Prince*.......... = ~- - _— 
* 3 Months. 
WEST AFRICAN GOLD OUTPUTS 
APRIL | May 
Tons | Oz. Tons | Oz. 
Amalgamated Banket..... ies (es _ 
Ariston Gold Mines....... | —- | | 
Ashanti Goldfields........ | 38,500 | 32,750 | 38,500 | 32,750 
OS ee eee }; — | - - 
ee ee ees | —_ j-— - 
Ghana Main Reef ........ | a - - 
ED 6 105-0016 6006500240 | 7,580 ,860 | 7,710 8,860 
Lyndhurst..........- cme ens — |} = — 
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PRODUCTION OF GOLD AND SILVER IN RHODESIA 

















1960 1961 
| Gold Silver Gold | Silver 
| hogs ) | (oz.) (oz.) (0z.) 
ee 29 7 | 47,673 | 22,101 
February........ Do | 44,164 | 13,250 
ee | - ~- 
7 Se | 
SD ei weeeies «00s 
PND ado a0 6. swsinie | 
7a | | 
BIA s..5:9:0. 50-04-04 | | 
September....... | 
ee | 
November ....... | 
December ....... | 
WESTRALIAN GOLD PRODUCTION 
1959 _1960 1961 
Oz. Ox, Oz. 
Ce EOE ee 63,924 64,794 62,434 
Cn OEE 65,035 66,789 73,271 
ee ere a 65,408 j 69, 360 
NE ccs. sos Soe ate, aces 62,686 69 
RA err 64,184 cea 
WRB r eck ira ésna sebieis. eats 74,590 — 
WE wiBindctekneaeas 78,974 67,623 -- 
ae re 68 546 67,406 _— 
September ........... 66,501 68,794 “= 
ee 70,427 67,310 —- 
ee Ss 68,858 107,815 —_— 
ee 117,474 76, 269 
aaa 861,122 855,758 
AUSTRALIAN GOLD OUTPUTS 
4-WEEK PERIOD 
To. APR. 2 | To May 23 
Tons Oz. | “Tons Oz. 
Central Norseman ........ 14,101 7,782 | 14, 135 7,500 


Gold Mines of Kalgoorlie... 31,449 11,129 | 37, 104 11,162 
Gt. Boulder Gold Mines*. . | 


Gt. Western Consolidated. . 28 84 4, 300 | at, 052 5,691 
Lake View and Star*...... - | . 
North Kalgurli .......... 42,258 9, 233 

SOONG On SOUER  o.o 5c eas kes 11,048 1,663 | - 
Mount Morgan........... - 2,899 | — a 





* 3 Months. 


ONTARIO GOLD AND SILVER OUTPUT 




















| 

Tons : Gold | Silver \c Value 

Milled | Oz. Oz. | Canad" n$ 
December, 1959 . . 775,803 40,807 7,3 388, 6 4 
January, 1960 ... 778,103 27,617 7,550,068 
February........ 755 , 569 = = 7 ,446,848 
RSS re 7,646,044 
| eres 7,426, 262 
CR Suva craiavn dials. 7,765,153 
MNES S.cis5.c atin 7,756,490 
Nee 7,664,968 
0 Ee 202 ,025 6,883,254 
September....... 208/019 7,114,785 
wg, EE 228,914 7,860,787 
November....... 230,377 7,917,352 
December ....... 229 ,639 8,020,961 
January, 1961 ... 227,771 7,901,743 | 
February. ....... : 214,763 | 33,201 | 7}465,046 
cn a LE 814,951 234,228 | 34,181 8,128,958 


MISCELLANEOUS GOLD AND SIL VE R ou TPU TS 


APRIL May 
T ons Oz. Ti ons Oz. 
Clutha eee — 402 — 654 
Lampa (Peru)f........... —_ 40,824 -- 35,926 
New Guinea Goldfields... . 4,276 1,211 - - 
Yukon Consol............ -- _ — 


¢ Oz. Silver: Copper, Y1 tons; 111 tons. 


AUSTRALIAN BASE-METAL OUTPUTS 





Concentrate Production 
a sone Tons) 


Period -_——-- - -—---- — 
Zinc | Copper r (a) Lead 
MU Aid cdi Ringel bo accie wee 290, ! 5G 104,880 207,510 
| Provisional 
1961—January ............. 15,070 8,169 15,540 
en 26,716 8,265 26,437 
MEGS bea rccnepasts - _- . 
0 Ea ee 
Sy epee 
BN a 5 Sa vacdinie ob mde 
BNE etek icickb uate ee 
LS Sa eee 
September ........... 


| ee er 
November ........... 
Dec e mber. . ae eae 


(a) includes Cu content of direct musities ore. 


OUTPUTS OF MALAYAN TIN COMP. ANIES IN LONG TONS 
OF CONCENTRATES 





Mar. | APR. May 
PIN TNS 50.5 bo op a,b. Send dee 35 47 55 
Austral Amalgamated ............. -- - 
MTR Sere sisaceinceacenan-s ABo* - 
CS ctkchscccsncddaednaeans | 258 2u9 322 
NN onic oink ara sie e-a 000 i74* _- 
Gopeng Consolidated.............. 455* - 
Hong Fatt (Sungei Besi)............ - 
Ree 172* 
RUE SEWOUMUID 0 o.5oo snccnvccedieces 115* 
RRMA Raises dou aacaeemus 11} 2} 34 
Kampong Lanjut ..........cc000% i; 9 119 161 
fn Gaia ewe dene baneean | 144 14) 179 
NUMMMNED 10500 x ocak tS-a- gh cig eyo ; >s* - 
Re re och Fund og gio bckeuv Relea |} §89* 
no er ee . za - - 
MMII 26 fre.3, 6k 'kialere\acesererWibie ea | 133 11 10 
Se cited so wanseee nau kah eke | 443 3u 37 
POM ONIAR 0.6.5 o-5.6.0.5.0:5 80 0-0:4:0.0 60 151 137 1473 
Tee | - - - 
Se er ee - 
UES RE Ba ete rere | 30 28 27 
NE IN 6 0le 6: kik wiaeca-dmce oom 1223 os 125 
MI Sob aie hry 5's pial yew aves wes | 534* - 
Pacific Tin Consolidated............ | : _- 
Pahang Consolidated .............. | 634* 
ee U Na aes ky in cba bkaos |} 148* - - 
het adda vnrese cn bes | 396* 90 65 
Rahman Hydraulic................ ; — 38} - 
II cals ole 5-00) a 0s Sirens arena - - 
Rantau 40 &4 
NE see ee sr hed Se a et | —_— 
Selayang | — 
Siamese Tin Syndicate (Malaya)... . . 53 
COT 360 408 
Southern Malayan................. | - . 
Southere Tromoh. ... 22... cccccccss | - 
INT 5 Snes Neradhd. dace sane | - — 
ND ina sbnhicncwnn esos ree - —_ 
IN sab bncneesecsccece nese 305* = ~- 
Taiping Consolidated.............. i_- =e - 
T ~ Ruri bee evga ale ackckse Te RraK ewe } 198* - - 
Ry Se eee ae | -- - - 
Temoh cnnaie CLAN Fersie reset Sraceldieane a eae ie }; — - 
Be EC ee } 1723 206 
_ RRA rere | §851* - 


* 3 Months. 
NIGERIAN MINE OUTPUTS (TONS) 


FEB. Mar. 


MINI 3a 005 25 ass Sadao © wie hosp swrmradores. Bika rare S58 WD 
OIE POC epee Seer ere 15 212 
SRS SPREE airs re ter eee ere - 
SE isc bssls cou acieaaiea cums aied Sean dawesce 60 66 
ERTS Ei waar a this chiki ar osiiete aes saipaieneiek “= - 
IN hia aul cts a0a in Sioelg chins AER ae eae -- ~ 
I Asia's a. 5 ico bra@nieslbid.a eaiek nics a acck 46,451 39,815 
Dc tCe cc ¢ashemeGsckseea we bences oe dssae j 1 - 
was scale si kbardhe hia kkike nae nin guess 1 - 
PERE RG AE Porreie a np ee adr ee omy esa — _- 
SRS Se ea ee ene rere ae arene — -- 
ES SEERA Parent ie tree wren ee ener — - 
SMI Sd svotitig sexi ctulecackiet Aiko 431s aa lel a MIC ee A ah 92 61 
~ * Oz. 








MISCE 


Amalg 
Anglo- 
Bangr 
Beralt 
Bisichi 
Ex-La 
Fabul 
Geevor 
Gold a 
Jantar 
Jos T 
Kadur 
Kadur 
Katu ’ 
Keffi ° 
Londo 
Mawel 
Narag 
Narag 
Narag 
Ribon 
Siame: 
South 
South 
Tavoy 
Tin Fi 
Unitec 


Gold. 
Silver 
Diam« 
Coal. 
Coppe 


Tin.. 
Platin 
Platin 
Asbes 
Chron 
Mang: 
Lead | 





Iron ¢ 
Mang: 
Iron a 
Iron |] 


Bauxi 
Antin 
Titan 
Zircor 
Tanta 
Sulph 
Bary' 
Asbes 
Magn 
Mica 
Grap! 
Mine 
Moly! 
Silico 
Nicke 
Alum 
Merci 
Bism 
Cadm 
Cobal 
Selen 
Petre 








nr TIN COMPANIES’ 





JUNE 


OUTPUTS IN LONG 











TONS OF CONCENTRATES 
APR. May. 
Tin |Columbite| Tin |Columbite 

Amalgamated Tin Mines.. 285 45 305 
Anglo-Burma Tin*........ — - - — 
RAE Sa eA 39 : : _— 
| See ese 3 1637 3 175t 
NI 56:05 4 cecarein Bison's nics 723 45 —_ 
Ex-Lands Nigeria........ 45 40 — 
oo Ee 2 _ _ 
ee ee a4 _ i) _ 
Gold and Base Metal...... 71 4 -- _- 
Jantar Nigeria........... 17 37 14 243 
i eer ee 11 — - — 
Kaduna Prospectors...... 73 -- 4 —_ 
Kaduna Syndicate........ 30 _ 23 _ 
eee 9 — — _ 
i ee _ — a — 
London Nigerian Mines... . _ — — aca 
Mawchi Mines............ _ _ _— _ 
Naraguta Extended....... _ — _ _ 
Naraguta Karama........ 3 - 23 _ 
Se eee _ — _ — 
Ribon Valley (Nigeria)... . _ — — — 
Siamese Tin Syndicate.... 130 —_ - _- 
South Bukeru —_— _ _- _ 
South Crofty... 5 _ 80 -- 
Ck es _- — _ _ 


Tin Fields of Nigeria...... —_ _ 








United Tin Areas of Nigeria 16 


* 3 Months. 


SOUTH AFRICAN 





+ Wolfram. 


MINERAL OUTPUT 








March, 1961. 
RIN bari Avice. dime oravertye eee areca 
Baie ain csnaceiereeni eam sia «. - 
ere 251, 6s4 carats * 
RG aba ewatcicneniseuees 8, 638,885 tons. 
RG Soc ncntomanionasmenese (a) — tons in matte and copper- 
gold concentrates. 
(b) 4,951 tons of 99-32%. 
A te eee ee oe nae 223 tons concs. 
Platinum (concentrates, etc.)... — 
Platinum (crude)........c.ee — 
BIR gs hoon dadisa ene nncase 15,847 tons. 
CE 6 655.4 ck 3:65:55 0:64.08 73,230 tons. 
Manganese Ore.............+ 117,730 tons. 
ES on tdnsawasnencen 21 tons. 
* February, 1961. 
IMPORTS OF ORES, METALS, ETC., INTO 
UNITED KINGDOM 
Mar. APR. 
eee ee ee rr rer tons (1,284,722 |1,134,474 
II 65.5 5:0-:c:0:0is<rsisine i 49,367 35,017 
eer ‘ 69,510 44,996 
I EN oa cikcasaneceasaees ” 26,910 13,526 
CET CHOON v6 occ crc ccecceiceeie 2 51,775 42 077 
DERN Co Gade ibee es eanes ewer mm 5,585 1,878 
EN BisuGniicadaadawinieains ie 115 { 
SS rere ere ES 23,186 11,705 
Zine One oF CORE... oi cc ccecese si 16,397 6,263 
ae RAISE ny eer ara crer ne 16,561 15,117 
i as 859 568 
IIIS 5, 5iviaid-bieinte busardainwe os 15,688 20,029 
ee re ree reer en 30,990 | 44,574 
Antimony Ore and Concs......... > 1,710 
MEE 5 ona ees ca sacnees am 40,129 31 609 
Zirconium Ores and Concs....... - | 2,863 3,885 
Tantalite/Columbite............ “* 57 | 43 
ee ae os 45,398 34,297 
ee eee ee a 2,074 6,547 
CE ne ee re te 11,352 8,973 
ES eee oe 16,380 9 O41 
EN Sh bids ashadeseen dd demanee ae 511 1,627 
RE ee rer ter re ee 566 
Mineral Phosphates............. i 131,743 | 
PRO OGOREA OBB. 6 o.500.cccccccee ee 809 
Se ae hiikin Serelekoinie-acesinnie pm 637 
i ciskeeetsanssceawee cwt. | 49,331 
ert a re es re 365,595 | 
RR seh ucieis vnise eileen aie dels Ib. | 162,002 | 
ES AR ay ence ee ee “~ 7 14,952 
RNIN a: -6 9.0, 08 0005 oleh niece'9 5.0 » | 190,899 | 
Cobalt and Cobalt Alloys........ * | 495,366 
a ee 35,425 32,5: 
Petrobetnn Crude. ...0.00000c00 1 000 gal. 11,257,092 |1, 0057 966 











1961 


Prices of Chemicals 


The figures given below represent the latest available. 


Acetic Acid, Glacial 


” 
Alum, Comml 
Aluminium Sulphate 
Ammonia, Anhydrous 
Ammonium Carbonate 
= Chloride, 


Antimony Sulphide, golden 
Arsenic, White, 99/100% 
Barium Carbonate 98-99% 
~ Chloride 
Barytes (Bleached) 
Benzene 
Bleaching Powder, 35% Cl. 
Borax 
Boric Acid, Comml. 
Calcium Carbide 
- Chloride, solid, 70/75 % 
Carbolic Acid, crystals 
Carbon Bisulphide 
Chromic Acid (ton lots) 
Citric Acid 


Creosote Oil (f.o.r. in Bulk) 
Cresylic Acid, refined 
Hydrochloric Acid 28° Tw. 
Hydrofluoric Acid, 59/60% 


Lime Acetate, brown ...............-.. 

DE Sonat tab aeaswadtaanteetanant 

Pee 
Ra 7 


Magnesium oe TE CL Oe 


Sulphate, Comml. 


Nickel Sulphate 
Nitric Acid, 70° Tw. 


EN ciaGatainanenbabawwiewasads 

Phosphoric Acid (S.G. 1-750) ........... 

Potassiem TACOMAGS: ono.o osc ccccscess 
‘i NE iste bin nrtis neta oa alae 
a Carbonate (hydrated) ........ 
os Chloride ... 
ohn atau aks baba anne 
pe Hydrate (Caustic) solid....... 
ae 0 Er eres 
os POTUAMBORBES oc cccccccccces 


fe Sulphate, 50% 


DID 6 5 6h kk assess eneesiccs 
Cy ee 


‘~ Bicarbonate 
ne Bichromate 
», | Carbonate (Soda Ash) 58% 


ie CE GG kin kites wa nea eae 
soo | MENG a oth eu a aisceearaeneics.o5 
» Hydrate, 98/99%, solid ........ 


»  Hyposulphite, Comml. 


ae a eee 
ee Phosphate (Dibasic) ............ 
| RT reer 
0 eee ree ee 
» Sulphate (Glauber’s Salt)........ 
me ee 


i Sulphide, flakes, 60/62% 
Sulphite, Comml. 
Sulphur, American, Rock (Truckload) 
Ground, Crude 
Sulphuric Acid, 168° Tw. 


free from Arsenic, ‘ect Tw. 
Superphosphate of Lime, 18% P,O, 
SO RE Ce re ree Corre 
Titanium Oxide, Rutile TE SPS a eee ee 
ss White, 25% 
NS 5555550500 Sadiwnkcwanee 
» Dust, 95/97% (4-ton lots) ......... 


80% Technical... 2.2.2... 
hic sesconinbencccnis 
Copper Sulphate ...................... 


a Oxide, ee 
Red 


Methylated Spirit, Industrial, 66 O.P..... 





per ton 


per Ib. 
per ton 


per ib. 
per ton 


per gal. 


per lb. 
per ton 
per Ib. 


per cwt. 


per ton 
per gal. 


per carboy 15 
per Ib. 
per kilo 


per ton 








per ton 


per cwt. 


per ton 


per Ib. 





f «a & 
104 0 O 
44 0 O 
3 0 8 
16600 
; § 

59 0 O 
30 2 6 
36 6 O 
4 4 

47 10 0 
42 0 0 
45 0 O 
20 0 0 
5 2 

30 7 6 
456 10 O 
77 10 O 
4017 9 
17 0 O 
i & 

62 10 O 
2 2 
917 O 
68 0 6 
1 2 

7 10 

0 

:-F 

17 4 
3850 
11415 0 
114 0 O 
104 5 0 
102 5 O 
40 0 0 
57 10 O 
20 0 O 
13 0 0O 
20 0 O 
1510 O 
6 0 

189 0 0 
35 0 0 
132 0 0 
1 4 
1 22 

2 6 
7210 O 
21 0 0 
19 3 

92 00 
310 O 
0 Ss 6 
21 10 
63 0 0 
Nominal 
18 0 O 
1 0 
16600 
9 0 0 
6 18 10 
35 6 6 
35 0 0 
Nominal 
4010 0O 
1 O08 
1600 
12 5 O 
10 0 O 
40 12 6 
27 15 O 
13 00 
1710 0 
12 0 0 
810 0 
1315 O 
Nominal 

172 0O 

8 0 0 
9 00 
135 0 0 
97 10 O 
32 0 0 





Share Quotations 


Shares of él ta value sinenainhi where otherwise stated. 


GOLD “AND SILVER : 


SOUTH AFRICA: 
Blinkpoort (5s.) .......cccececees 
Blyvooruitzicht (2s. 6d.) ......... 
eT 8S eee 
PE EDs cccccccccecccsces 
Buffelsfontein (10s.) ..........++. 
CD ce nascsaceccccsccsccds 
Consolidated Main Reef .......... 
Crown Mines (10s.) .......-.ee00. 
Daggafontein (58.) .........cccee 
Dominion Reefs (5s.) ..........-- 
Doornfontein (10s.) ........+.+++ 
Durban Roodepoort Deep (10s.) .. 
East Champ d’Or (2s. 6d.) ....... 
East Daggafontein (10s.) ......... 
ee I errr 
Bast Mand Pet. Gs.) ............ 
East Rand Proprietary (10s.) ..... 
| rere reer 
PEGS Stat® De|v. (B6.) 6..00.0s000080 
Free State Geduld (5s.) .......... 
Free State Saaiplaas (10s.)........ 
OEE ee eer 


Government Gold Mining Areas (3d.) 


RNIN GUA 6.5556 sceicetceeeesse 
DS OC 
Hartebeestfontein (10s.) ......... 
EINE asie.5.5:5:h4-6 «0p 0 510-00: 
SNE Bnidncacccensacceaie 
Luipaards Vlei (2s.).............+ 
oo ere 
Modderfontein B (3d.) ........... 
Modderfontein East ............. 
New Kleinfontein ............... 
8 eee 
New State Areas (15s. 6d.) ....... 
President Brand (5s.) .........-.- 
President Steyn (5s.)...........+. 
Rand Leases (9s. 3d.) .........++. 
ED cn uiw dc dawa ene aes 
MORO UNNOOE (DG) on ccccccccccace 
Robinson Deep (5s. 6d.) ......... 
IN UIELN «00:0 0:0.0:0-9:6.0.0.0-06.6 
EN ee 
Simmer and Jack (1s. 6d.) ....... 
South African Land (3s. 6d.) ..... 
I 2s ncaavare:a'e nciee eis: é:s'< 
Stilfontein (5s.) ...........0.000. 
| eee 
NED ea.ccvcccdccsecase 
ere 
Werterspost (108.) ...........6 ccc cee 
PRIN Shido b.n.ccnacve saecaee 
be ee 
Vogelstruisbult (3d.) ............ 
lO 
West Driefontein (10s.) .......... 
West Rand Consolidated (10s.) ... 
West Witwatersrand Areas (2s. 6d.) 
Western Holdings (5s.) .......... 
WeGntONE TOOES (OB) 56. sas ccccsce 
eee 
Witwatersrand Nigel (2s. 6d.) .... 
RD Sse accd cocecencas 


RHODESIA : 
Cam and Motor (2s. 6d.) ......... 
Chicago-Gaika (10s.) ............ 
Coronation (2s. 6d.).............. 
| re 
Globe and Phoenix (5s.) ... Sts 
PII eis. 6:54: 0 nitcreees-sivaiorcie 





GHANA: 
Amalgamated Banket (3s.) ....... 
Ariston’ Gold (Bs. Gd.) .. 0 ..c ccc 
Ashanti Goldfields (4s.) .......... 
Bibiani (4s. NE A ere 


Ghana Main Reef (5s.) ........... 
INNER So .a.555.0:0.0:6,6:0-ea:0c00 0.0 
NE iu kath aehta nS vseeie a ainee 
eee 
Western Selection (5s.) .......... 


AUSTRALASIA : 
Gold Fields Aust Dev. (3s.), W.A.. 
Gold Mines of Kalgoorlie (10s.) .. 
Great Boulder Propriet’y (2s.), W. A. 
Lake View and Star (4s.), W.A. 
Mount Morgan (10s.), Q. ......... 
New Guinea Gold (4s. 3d.) ....... 
North Kalgurli om yg } W.A.. 
Sons of Gwalia (10s.), W.A. ...... 
Western Mining (5s. ,. Ww rT Siena 
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MISCELLANEOUS : 
Freanillo ($1°QD) .......ccccccees 
Kentan Gold Areas .. 
St. John d’el Rey, Brazil 
Yukon Consolidated ($1) 


COPPER : 


Bancroft Mines (5s.), N. Rhodesia ... 
Esperanza (2s. 6d.), Cyprus ........ 
ER onc gk Ded scicesebicsice ee 
MID (Mangula) (56.) ...2...cecceee 
Messina (5s.), Transvaal ........... 
Mount Lyell (5s.), Tasmania........ 
Nchanga Consolidated, N. Rhodesia. . 
Rhokana ong SR N. Rhodesia. . 
Roan Antelope (5s.), N. Rhodesia. 
Tanganyika Concessions | 
LEAD-ZINC : 

Broken Hill South (1s.), N.S.W. 
Burma. Mines (36. Ga.) ....0.000s008 
Consol. Zinc Corp. Ord. ...........- 
Lake George (5s.), N.S.W. .......-- 
Mount Isa, Queensland (5s. Aust.)... 
New Broken Hill (5s.), N.S.W. ...... 
North Broken Hill (10s.), N.S.W..... 
Rhodesia Broken Hill (5s.) ......... 
San Francisco (10s.), Mexico ....... 


TIN: 


Amalgamated Tin (5s.), Nigeria ..... 
Ampat (40.), Malaya ......0.00000+ 
Ayer Hitam (5s.), Malaya .......... 
ee ere 
Bisichi (2s. 6d.), Nigeria ........... 
Bex-L amis (2s.), NigeTIA .....0.0000000 
Geevor (5s.), Cornwall ............. 
Gold Base Metals (2s. 6d.), Nigeria. . 
Hongkong (5s.), Malaya ........... 
DES ree 
Kaduna Syndicate (2s.), Nigeria .... 
Kamunting (5s.), Malaya .......... 
Malayan Tin Dredging (5s.) ........ 
Mawchi Mines (4s.), Burma ........ 
Naraguta Karama (5s.), Nigeria..... 
Pahang (Ss ), Malaya ............. 

Siamese Synd. (56.) ...........c00. 
South Crofty (5s.), Cornwall ........ 
Southern Kinta (5s.), Malaya ....... 
Southern Malayan (5s.) ............ 
Sungei Besi (4s.), Malaya .......... 
Sungei Kinta, Malaya ............. 
Sungei Way (2s. 4d.), Malaya....... 
Temoh (7s. 6d.), Malaya 
Tronoh (5s.), Malaya rt aie eehtheratnne hve 
United Tin Areas (2s. 6d.), Nigeria... 


DIAMONDS : 


Anglo American Investment ........ 
Consol African Selection Trust (5s.). . 
Consolidated of S.W.A. Pref. (10s.).. 
De Beers Deferred (5s.) ............ 


FINANCE, Etc. 


African & European (10s.) ......... 
Anglo American Corporation (10s.). 

Anglo Transvaal ‘ A’ (5s.) ......... 
British South Africa (15s.) ......... 
British Tin Investment (10s.) ....... 
Broken Hill Proprietary ........... 
MO CUED 6c o o:0 0.00 ssoacnins 
oO ee 
Central Provinces Manganese (10s.). . 
Consolidated Gold Fields ........... 
Consolidated Mines Selection (10s.).. 
oO ne 
East Rand Consolidated (5s.) ....... 
Free State Development (5s.) ....... 
General Exploration O.F.S. (2s. 6d.).. 
General Mining and Finance ........ 
bo SS eae eee 
Johannesburg Consolidated ........ 
London & Rhod. M. & L. (5s.) ...... 
London Tin Corporation (4s.) ....... 
Re Bo SS re 
Marsman Investments (10s.)........ 
| eee 
ok ES ee rae 
Rand Selection (5s.) ............... 
Rhodesian Anglo American (10s.).... 
Rhodesian Corporation (5s.) ........ 
Rhodesian Selection Trust (5s.) ..... 
Vo ee 
Selection Trust (108.) ......%...c006 
South West Africa Co. (3s. 4d.) ..... 
Union Corporation (2s. 6d.) 












ee 
West Rand Inv. Trust (10s.) ....... 
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THE MINING DIGEST 


A RECORD OF PROGRESS IN MINING, METALLURGY, AND GEOLOGY 


In this section abstracts of important articles and papers appearing in technical journals and proceedings 
of societies ave given, together with brief records of other articles and papers ; also notices of new books and 
pamphlets and lists of patents on mining and metallurgical subjects. 


Craigmont Geology 


An account of ‘ The Geology of the Craig- 
mont Mine ”’ by C.C. Rennie, W. S. Pentland, 
and C. C. Sheng appears in the Canadian Mining 
and Metallurgical Bulletin for April and the 
following notes are attached. The mine is in 
British Columbia, in the Merritt area, 240 miles 
by road or railroad north-east of Vancouver. 
The present group of key claims was staked in 
1954. Diamond drilling on a magnetic anomaly 
discovered in 1957 in a drift-covered area in- 
dicated substantial copper mineralization. 
Development to date comprises 11,200 ft. of 
drifting and cross-cutting on 3,500 and 3,000 
levels, approximately 25,000 ft. of surface 
drilling, and approximately 1,000 ft. of under- 
ground drilling. Mill and plant construction, 
open-pit preparation and 2,400 level drifting are 
underway. 

The Merritt area is in a broad belt of copper 


mineralization extending from Lake Chelan 
in Washington through Copper Mountain, 


Princeton, the old Aspen Grove Camp, to the 
Merritt, Highland Valley, and Kamloops areas. 
In the Merritt area Jurassic intrusive bodies of 
granodiorite, quartz diorite, and diorite are 
present, the largest being the Guichon Batholith, 
which extends from just north of Craigmont to 
the Highland Valley and from Guichon Creek to 
the Thompson River. 

The rocks intrude the Upper Triassic Nicola 
series, which is a thick, predominantly volcanic 
sequence of tuff, agglomerate, breccia, and flows 
with minor sedimentary horizons of limestone, 
argillite, and greywacke. The resolution of the 
sequence and structure in the Nicola series is 
hindered by lack of outcrop and absence of 
continuous and distinctive marker horizons. In 
general the Nicola rocks are steeply dipping 
with marked variations in strike from one area 
to another. This may be interpreted as 
parallelism of attitude with the strike of under- 
lying intrusive contacts as a result of forceful 
intrusion of igneous masses into the Nicola 
series. 


Small areas of Lower Cretaceous Kingsvale 
and Spences Bridge volcanics and Tertiary 
Coldwater Coal Measures occur in the 
Merritt area, as relatively shallow cappings of 
the Nicola series. 

In the mine the Nicola tuffs, greywacke, 
limestone, and argillite are the dominant rocks 
exposed by development. These sediments are 
intruded by andesite, quartz-diorite, and a few 
dykes of feldspar porphyry. The quartz-diorite 
and diorite appear younger than the andesite 
and may be genetically related to the formation 
of the orebody. 

The metallic mineralogy is quite simple as far 
as is known to date. Magnetite and haematite 
comprise approximately 15°, by weight of the 
orebody. Chalcopyrite is the principal copper 
mineral, accounting for almost all of the copper 
content and most of the sulphide content. 
Pyrite occurs in subhedral grains as a fringe 
mineral in the wall rocks and in the garnet 
skarn, but seldom within the orebody. Pyrrho- 
tite has been recognized in minor quantities in 
garnet skarn and altered limestone. Recently 
some massive pyrrhotite was found in the 3,000 
level extension, but the significance of this 
occurrence is not yet understood. Very minor 
amounts of bornite occur in association with 
massive magnetite at the eastern end of the 
orebody. Neo-digenite, the blue chalcocite, 
has been recognized in one polished section. 
The average sulphide content is approximately 
5°5\/o- 

Chalcopyrite occurs as disseminated grains in 
magnetite and haematite, as thin fracture 
fillings, as platings between specularite lamellae, 
as disseminations replacing breccia fragments, 
as coarse grains in calcite breccia cement, as 
massive patches several feet across, and rarely 
as finely banded replacements. 

Magnetite may be disseminated in chloritic 
limy rock, or may be a massive aggregate of 
grains, some of which may be euhedral. Haema- 
tite, almost all in the specularite form, generally 


also 
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occurs as breccia fillings, but may replace some 
of the host rock. 

The general indicated paragenesis at Craig- 
mont is formation of skarn and chloritic rock in 
folded Nicola rocks as a result of pyrometaso- 
matism ; replacement of garnet by pyrite ; 
replacement of skarn minerals, especially 
chlorite, by magnetite and haematite and 
contemporaneous breccia-space filling by haema- 
tite. Finally, chalcopyrite replaced chlorite, 
calcite, magnetite, and haematite. 

During the course of exploration of the ore- 
body several structural hypotheses have been 
applied, then modified or discarded as new 
information becomes available. The present 
hypothesis is most acceptable because, first 
the wall rocks in the north wall and south wall 
are not similar as would be necessary in an 
anticline unless faulting or lensing had occurred. 
Secondly, drill-holes have indicated the bottom 
of an upper drag-fold and the top of a lower one, 
but have not indicated a termination of the 
limestone upward or downward. This drag-fold 
structure suggests an anticlinal axis to the south 
of the mine with repeated drag-folds on the 
north limb. 

In the mine these large drag structures, 
apparently controlling the orebodies, have an 
indicated eastward plunge of 20° to 25° calculated 
from diamond-drill-hole geology only. No 
identifiable small drag-folds are evident within 
the underground workings so this plunge 
cannot be verified. 

Continuity of the ore-controlling structures 
along strike is illustrated by the fact that 
mineralization is more or less continuous for 
2,200 ft. on strike of the ‘“‘ main ’’ orebody and 
for 1,000 ft. at least on strike of the “‘ syncline ”’ 
orebody. The known vertical extent of minera- 
lization is 1,500 ft. over the two orebodies. 
Horizontal widths of ore range up to 230 ft. in 
the “‘ main ”’ orebody and up to 310 ft. in the 
‘ syncline ”’ orebody. 


Grinding 


A note in the Canadian Mining Journal for 
May describes an ‘‘ Automatic Grinding Control 
System ”’ installed in an iron mine in Pennsyl- 
vania. The installation includes four closed- 
circuit grinding lines regulated by individual 
control systems plus separate belt-meter units 
by the Trans-Weigh Company that measure 
and record total tonnages of plant output- 
iron concentrates and pyrites. Each of the four 
grinding lines includes magnetic separators and 
a rod-mill in open circuit, followed by a ball- 


MAGAZINE 


The probable controls of the Craigmont 
orebodies are :— 


(1) Proximity to the batholith contact. The 
batholith is considered responsible for the 
structure, the alteration of the host rock, the 
temperature control, and may be the source of 
mineralization. 


(2) Favourable Host Rock; a favourable 
host rock bounded by unfavourable wall rocks 
is necessary and is provided by the impure 
limestone that alters readily to skarn with some 
reduction in volume and probable increase in 
permeability. 

(3) Structure in the Host Rock ; structure is 
important in the host rock since the folding has 
thickened the favourable rocks to accommodate 
large orebodies, as compared to the thin limbs 
of the folds, and has provided open space and 
permeability by brecciation. 

There may be a fortuitous coincidence of these 
controls at Craigmont, resulting in a unique ore- 
body, but it would seem more likely that these 
conditions could repeat elsewhere where Nicola 
rocks contact intrusives. 

The suggestion is that the _ batholithic 
intrusion produced the general structure. In 
turn the structures developed in the Nicola rocks 
may have partially controlled the emplacement 
of diorite and andesite dykes along strike with 
the ore zone. These dykes would be con- 
temporaneous with, or a late stage of, the 
batholith. Mineralization is definitely later than 
the intrusives as it fills fractures in both the 
diorite and the andesite. 

The ore is therefore considered a late stage 
of the batholith intrusion. At present there is no 
evidence for assuming more than one age of 
mineralization. 

The deposit is classified as a structurally 
controlled, pyrometasomatic replacement and 
breccia-filling of impure limestone. 


Control 


mill, cyclone classifier, and magnetic separator 
in closed circuit. The heart of the automated 
system—which guides the operation of the 


; various control components—is the belt-meter 


devices that measure instantaneous flow-rate of 
the crushed ore from the ore bins to the grinding 
line. 

A weighing carriage equipped with a re- 
sistance-type load cell senses the weight of the 
ore on a short section of the belt. Belt speed is 
determined by a tachometer generator driven 
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by the return belt. Voltage output of the 
generator is fed to the load cell and the resulting 
cell output voltage is then the product of belt 
speed and load. This voltage is measured by a 


specially-modified electronic potentiometer 
which indicates and records instantaneous 
flow. The potentiometer is equipped with an 


integrator that displays totalized tonnage on a 
digital counter. Also included in the potentio- 
meter are pneumatic control units providing 
wide-band proportional control and automatic 
reset action and an adjustable control index. 
Operation of the controls is in the following 
sequence: When the ore becomes harder 
thereby reducing mill capacity the circulating 
load increases and the cyclone vacuum increases 
as sensed by a probe in the cone vortex. This 
drives the vacuum recorder pen upscale and the 
output air pressure signal is decreased. 
the 
by the air pressure signal from the vacuum 
recorder. The recorder pen is then above the 
index pointer, indicating excessive feed to the 
rod-mill. Therefore the output air pressure 
signal of the recorder to the pneumatic posi- 
tioner is decreased. The positioner, which is 
mechanically connected to the control rheostats, 
moves them a small distance toward the mini- 
mum. speed. 


Thus 
index in the recorder is driven downscale 


Less voltage is applied to the 
generator field, which, in turn, delivers a lower 
voltage to both of the table feeder drive motor 
armatures. 

Result: Both feeders slow down and con- 
tinue to be corrected because of automatic reset 
action in the vacuum controlling instrument— 
until the vacuum in the cyclone returns to the 
control point. If, however, the circulating load 
decreases, opposite control actions to those 
described will occur and the table feeders speed 
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up until the vacuum returns to the control 


point. This type of control is often termed 
“cascade ’’’ control because the output or 
controlled air signal from one instrument 


(vacuum controller) feeds to the adjustable 
index or set point of the second controller. 
Separate but practically identical systems are 
employed to measure and record total mine- 
plant output of iron concentrates and pyrites. 
Each of these units comprises essentially a basic 
measuring system (weighing carriage, load cell, 
tachometer, potentiometer), large dial-type 
indicator, and tape printer. The potentiometer 
indicates instantaneous flow and the dial-type 


indicator—a reset counter—provides total ton- 
nage. The tape printer not only prints every 


ton delivered but also can be used to determine 
accumulated tonnage each ore 
car. The printer is equipped with a manual 
print button so that operators can readily 
obtain fractional car tonnages at any time. 
Thus cars can be evenly loaded and the exact 
tonnage per car determined from the printed 
record. 


delivered on 


Besides the obvious inherent advantages of 
automatic control to closed-circuit grinding, this 
system solves the problem of keeping the ball- 
mills at optimum load with the same constant 
horsepower requirements. End products are of 
uniform screen analysis as predetermined and 
in the installation just described the addition of 
separate units, with tape printers to the end 
product 
for the 


flows, provides 
and 


management and cost accounting purposes. 


complete flexibility 


operators precise records for 


Integrated tonnage figures, coupled with 
experience, indicates when additions to ball 


charge should be made. 


Mineral Potentialities of the Bitterfontein Area, 
Cape Province ' 


Diamonds have been produced on the coastal 
farms Klipvley Karoo Kop and Graauw Duinen. 
The diamonds were found during prospecting 
operations, no mining rights having been 
granted, in raised-beach deposits on a marine 
terrace standing at between 4o ft. and 60 ft. 
above present sea-level, and also in the present 
beach deposits. On Klipvley Karoo Kop pro- 


specting commenced during September, 1944, 
and ceased during May, 1958; for Graauw Duinen 
the respective dates are July, 1937, and January, 
The total production from the field was 
1 Concluded from the May issue, p. 311. 


1958. 


23,174°12 carats valued at £82,101, or just over 
£3 10s. per carat. With the rise in the price of 
diamonds towards the end of the 50’s, the 
production from Klipvley Karoo Kop during 
1957 was valued at £4 5s. per carat and that 
from Graauw Duinen at £3 7s. per carat. These 
figures indicate in the first place that the 
diamonds from this area do not fetch a high 
price, mainly because of their small general 
size, and in the second place that their value 
decreases northwards, probably again because 
there is a size decrease in that direction. 

The occurrences of ilmenite sand along the 
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coast south of the Sout River have been 
investigated. Remnants of slightly older 
littoral sand, which attain a width of 6 yd. to 
11 yd. and a height of 1 ft. to 2 ft. above the 
most recently formed beach sand, appear to be 
the main source of ilmenite. The littoral 
deposits of Geelwal Karoo, which are the richest, 
are situated immediately south of the southern 
boundary of the area. The ilmenite content 
varies from 1°, to 95°, and the reserves are 
estimated to amount to 131,000 tons. The 
origin of the deposits no doubt bears some 
relationship to the lamprophyric rocks along 
the coast and in the catchment-areas of the Sout 
and Brak Rivers and also of the Groen River 
north of the northern boundary of the area. 
The low titanium content of the ilmenite in these 
deposits probably precludes their economic 
development. 

Some of the quartz veins of Post-Nama age 
carry considerable amounts of limonite and 
haematite which are also manganiferous. The 
deposits on Olifants River Settlement along the 
railway-line between Kliphoek Siding and 
Koekenaap are in a fault zone with numerous 
quartz veins. Breccia with fragments of quartz 
and quartzite is cemented with limonite and 
the quartzite in the immediate vicinity of the 
deposits is often ferruginous. Locally, small 
koppies are formed by more pure iron oxides, 
which are often vuggy and spheroidal. Drilling 
on such occurrences just south of the area 
proved that they are neither large enough nor of 
sufficient purity to justify exploitation. 


Trade Paragraphs 


Paterson Engineering Co., Ltd., of 129, Kings- 
way, London, W.C. 2, make available some 
notes on the BM residual chlorine recorder, 
which operates on the bi-metallic cell principle, 
a special feature of which is the continuous 
automatic cleaning of the electrodes. A circular 
chart calibrated from o to 1 part per million 
provides a seven-day record and a sweeping 
pointer gives rapid visual indication on a large 
peripheral scale. Warning lights and audible 
alarms are also fitted. 

Renold Chains, Ltd., of Wythenshawe, Man- 
chester, have issued a catalogue of the new RL 
(reversible locking) clutch, as illustrated. The 
clutch consists of a circular outer race con- 
taining two co-axial inner races which act as 
controller and follower. Two sets of special 
locking elements are mounted between the 
follower and outer race, one set arranged for 


MAGAZINE 


The presence of small amounts of monazite in 
porphyroblastic granite and its migmatite 
around Komkans may be of importance for 
future prospecting. All available evidence leads 
to the conclusion that conditions favourable for 
the formation of monazite existed during the 
second cycle of metasomatism and _ meta- 
morphism. 

Kyanite is occasionally found in metaquart- 
zite and schist and its occurrence seems to be 
largely confined to a belt of non-granitized, 
metamorphic rocks of Malmesbury age near and 
along the southern boundaries of the complex. 

Marble and limestone occurring in the 
Malmesbury Formation are quarried at several 
places, in particular near Hol River Siding, 
south of the southern boundary of the area. In 
the present area the most important quarry, 
owned by the Portland Cement Company, Cape 
Town, is on Moedverloren. 

The marble quarried on Moedverloren is used 
for decorative purposes. White varieties of very 
fine even grain are found; they are said to be 
the equal of Carrara marble in colour and 
texture, but somewhat tougher to work, and 
are therefore not popular with sculptors. 
Greenish and pinkish varieties also occur. 
Fairly large columnar sizes have been sawn, 
but the transport to market is rather expensive 
so that quarrying operations are seldom 
continued for long. 

Occurrences of lignite, kaolin, gypsum, and 
salt are also noted. 


driving clockwise and the other counter clock- 
wise. Slight angular movement of the controller 
actuates a set of shoes which unlocks one or 
other set of elements, thus providing reversi- 
bility of drive. 
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Imperial Chemical Industries, Ltd., of Mill- 
bank, London, S.W. 1, at the British Trade Fair 
in Moscow, exhibited a section of 14-ply super 
tensile Terylene conveyor belting, which was 
part of a contract recently received by the 
Dunlop Rubber Co., Ltd., for 6} miles of this 
belting for ore carrying in Russia. Another type 
of belting shown was in a model of the Fenner 
‘““SpacesaVer’”’ drive to illustrate the saving in 
weight, space, and cost obtained by using 
Terylene belts in place of V belts. 1.C.I. have also 
issued a booklet containing several illustrations 
of applications in industry of this material. 

Canadian Aero Service, Ltd., of Ottawa, have 
formed a Toronto subsidiary, Canadian Aero 
Mineral Surveys, Ltd., to provide broader air- 
borne and ground geophysical facilities to the 
mining exploration field. A choice of three air- 
borne exploration units is offered, including 
Otter, Canso, and the S-55 helicopter. The 
Otter geophysical survey unit was purchased 
from Rio Tinto Mining Company of Canada. 
It is equipped with electromagnetic, magnetic, 
and scintillation equipment. It has flown over 
100,000 line miles of low-level geophysical 
survey in the past five years. The aircraft is 
shown in the illustration. A note on the Canso 
survey aircraft appeared in the March issue. 

Nordberg Manufacturing Co., of Milwaukee, 
Wisconsin (London Office : 19, Curzon Street, 
W. 1), have produced a well-illustrated booklet 
entitled ‘‘ Nordberg Machinery for the Worlds’ 
Major Industries.’’ Prepared in three colours 
the new bulletin includes both installation and 
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product pictures of the machinery. Among 


items described briefly are: Diesel, Duafuel, 
and gas engines rated 10 h.p. to over 12,000 h.p. 
for industrial power plants, pipe-line pumping, 
oil-well pumping, Symons gyratory and cone- 
crushers, Symons vibrating grizzlies and screens, 
Gyradisc crushers, grinding mills, kilns, and 
other machinery for processing ores and indus- 
trial minerals, mine hoists, and railway track 
maintenance machinery. 

English Electric Co., Ltd., of Stafford, issue a 
note on two 6,000-h.p. motors, shown on page 
379 on test, which are for winder drives at 
West Driefontein and Doornfontein mines in 
the Consolidated Gold Fields of South Africa 
Group. They are believed to be the largest 
converter-fed winders in the world and also the 
first to operate in a very high voltage system. 
The winder converter transformers will be 
connected direct to the 40 kV grid. The winders 
which will be at surface will each have two 
clutched drums, the motors in each case being 
direct coupled to the shaft. Balanced winding 
with skips having a pay load of 1o short tons 
will give an output of 277 t.p.h. from a depth 
of 6,000 ft. when winding at a rope speed of 
3,600 f.p.m. 

Cooper and Turner, Ltd., of Vulcan Road, 
Sheffield, 9, refer in some recently issued notes 
to the use of hard surfacing as applied to the 
bucket teeth of a large dragline engaged in 
overburden stripping in Northamptonshire. 
The machine is the Cowthick W 1400 built by 
Ransomes and Rapier, Ltd., of Ipswich, for 
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Hard Facing 
of Bucket 
Teeth. 


Stewarts and Lloyds ironstone mine and has a 
bucket of 9 cu. yd. capacity. The hard surfacing 
consists of a cross hatching of Diadem ‘‘ Agate 
600 ”’ and is applied to protect the bucket and 
teeth at points of maximum abrasion at the 
undersides of the leading edges and between 
the teeth (see illustration). The electrode is 
a low-hydrogen type, depositing a chrome- 
molybdenum steel in the hardness range 
600~700 D.P.M. which is not changed appreci- 
ably by heat treatment. 

Rapid Magnetic, Ltd., of Lombard Street, 
Birmingham, announce their new range of 
““Andox 5’”’ permanent magnet pulleys for 
extracting tramp iron from processed materials. 
The unit includes magnets made of the revolu- 
tionary anisotropic barium ferrite ceramic 
material, whose exceptional coercivity permits 
a radial pole construction as distinct from the 
axial disposition adopted with Alcomax magnets. 
The superior field intensities so produced are 
equivalent to those of electro-magnetic designs, 
with flux distribution patterned to conform to 
the burden contour on the belt-conveyor. 
Highest intensity occurs at the centre of the 
conveyor where burden depth is greatest. 
Possessing unusual pulling and holding power 
and using stainless-steel covers for long mecha- 
nical life the pulleys are available in a range of 
sizes from 12 in. to 24 in. diameter for any belt 
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width, permanence being guaranteed for the life 
of the installation. 

W. H. Allen, Sons, and Co., Ltd., of Bedford, 
have made available particulars of two 
epicyclic gear units for incorporation in the 
main drives of two sets of tower-mounted 
mine winders. They state that the gears which 
are of the Allen—Stoeckicht type have already 
been proved in mine-winding service at 
Monktonhall Colliery, near Edinburgh. They 
are for Cardowan Colliery, near Glasgow, and 
are double-reduction units, each incorporating 
two epicyclic gear trains. The first of these 
trains is of the star type, in which the planet- 
wheel carrier is held stationary while the second 
is of the planetary type in which the annulus 
system is held stationary. Reduction is from 
713 r.p.m. to 63:1 r.p.m. and at this speed the 
maximum torque is equivalent to 1,320 h.p. 
Each gear is in fact designed to run continuously 
at this power. 

Cementation Group of Companies, 20, Albert 
Embankment, London, S.E. 1, announce a new 


‘record for South Africa and the Rhodesias in 


shaft sinking by a contractor achieved by the 
Cementation Co. (Africa) (Pty.), Ltd. At the 
O’Okiep Copper Company’s mine in Namaqua- 
land, Cape Province, Cementation mining engi- 
neers sunk and lined as a simultaneous operation 
541 ft. in one month. This beats the previous 
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record by a contractor—also Cementation—of 
408 ft. at the Mufulira West mine last year. 
The mine shaft, of 20 ft. finished diameter lined 
throughout with 15-in. thick walls, has now 
reached 2,485 ft. and in addition 12 shaft 
stations have been excavated; this averages 
365 ft. of shaft and two stations excavated each 
month since sinking began on September 18 
last—roughly 50°, faster than the rate called 
for in the contract. A 17 ft. diameter ventilation 
shaft, 1,987 ft. deep, was completed at the 
O’'Okiep Copper Mine by Cementation last year 
as a preliminary to the present work. 

William Coulson, Ltd., of Rotherham and 
Durham, make available some notes on bore- 
holes recently drilled for Consett Iron Co. for 
water supply. The first of these has been sunk 
to a depth of 340 ft. and it is stated that 
difficulties were encountered during the first 
150 ft. of drilling as existing plans had only 
indicated Coal Measures to a depth of 8o ft. 
Between that depth and 151 ft. coal workings 
caused the hole to collapse, trapping the drill 
rods and bit, which were recovered. The hole 
was reamed and a 7-in. outside-diameter casing 
was inserted, drilling being continued with a 
diameter of 6} in. to the final depth through 
open sandstones and post stones. A_ 6-in. 
electric submersible Pulsometer pump was 
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installed at the bottom of the hole, but to give 
the required delivery of 1,200 g.p.h. a second 
hole has been sunk to 333 ft., similarly cased 
through the Coal Measures to 170 ft. and 
equipped with a 6-in. Pulsometer pump. The 
drill used is the Pilcon 650 mobile rotary rig 
with tricone bits. This is manufactured by the 
Piling and Construction Co., Ltd., of 111, 
St. James Road, Croydon, for mud flush or air 
and is mounted on a 4—5-ton truck. It is one 
of a range which include the 150, 1,000, and 
3,000 which are mud flush only. The makers 
refer also to the Wayfarer percussive drill for 
holes up to 150 ft. and suitable for site investiga- 
tion and geological survey and capable of 
drilling 6-in. diameter holes. 

Johnson, Matthey and Co., Ltd., of 73-75, 
Hatton Garden, London, E.C. 1, announce that 
a wider range of rough-machined seam-welding 
wheel blanks in Mallory 3 can now be supplied 
from stock. These are now available in metric 
sizes and the new range includes all the 
commonly used sizes listed in the B.S. specifica- 
tion and the metric sizes are very close to the 
superseded inch sizes. An illustrated leaflet is 
available. 

A later notice from the company refers to 
important developments in connexion with 
work on germanium. Zone-refined (50Q-cm., 
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n-type) germanium is now available, normally 
in ingots having a nominal weight of 1 kg. 
A large scrap-recovery plant has been installed 
which enables a wide variety of types of 
germanium-bearing residue to be_ processed. 
The company now wishes to purchase large or 
small quantities of germanium scrap and will 
be pleased to hear from any organization 
having such material for disposal. 

Another notice refers to the development of 
Mallory 53, a nickel-silicon-copper alloy that 
fulfils the need for a spring material with 
mechanical properties at least equal to those of 
the conventional phosphor bronzes and brasses 
but with appreciably higher electrical conduc- 
tivity. All spring forming operations can be 
applied to Mallory 53 after heat treatment and 
hence the alloy is supplied in the precipitation 
hardened condition requiring no further heat 
treatment by the user. 


International Construction Equipment 
Exhibition 

As announced in the May issue the first 
International Construction Equipment Exhibi- 
tion is being held at the Crystal Palace site, 
Sydenham, from June 15 to 24. From advance 
information sent about exhibits the following 
items regarding new machines may be noted. 

Blaw Knox, Ltd., of Rochester, Kent, are 
showing the Hydrascoop excavator loader 
equipped with a 2-cu. yd. rehandling bucket ; 
alternatively a 1}-cu. yd. rock bucket can be 
fitted. A new principle of design permits the 
use of powerful hydraulic digging and break-out 
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forces for rapid and complete bucket filling, 
while the full-circle swing cuts out ‘‘ drive-in 
back-out ’’ movements, the makers state. It 
has a 25-ft. level clean-up radius and _ its 
g ft. to in. discharge height enables the largest 
wagons to be loaded with ease. Larger bucket 
sizes can be supplied for lighter materials. 

Caterpillar Tractor Co., Ltd., of P.O. Box 
No 162, Glasgow, propose to show and demon- 
strate a number of new machines. These will 
include the 385-h.p. DoG tractor, the largest in 
the track-type range, and equipped with power- 
shift transmission. Coupled to it will be a 9S bull- 
dozer and a D89A Hyster towing winch. Also 
being demonstrated is the 619C wheel tractor 
scraper, a two-axle machine of 18 cu. yd. heaped 
capacity, with either power shift or direct-drive 
transmission. It has a maximum of 280 h.p. 
and a top speed of over 30 m.p.h. 

Halifax Tool Co., Ltd., of Southowram, 
Halifax, are to show their Halco ‘‘ Tiger ”’ 
power truck, as illustrated. This unit can be 
used to mobilize compressors, generators, 
pumps, or similar equipment able to be mounted 
on the chassis. The specially-designed gearbox 
enables such equipment to _ utilize the 
86-96 b.h.p. Ford 6-cylinder diesel engine at 
maximum efficiency and also allows the unit to 
be driven on roads or over the roughest country. 
Also shown is the ‘‘ Tiger ’’ mobile compressor 


“6 


which comprises the above unit with a two- 
stage, oil-flooded rotary air-compressor giving 
an output of 210 c.f.m. at 100 p.s.i., and a 
mobile deep drilling rig using Halco-Stenuick 
down-the-hole hammers. 
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Robert Hudson, Ltd., of P.O. Box 55, Leeds, 
are to include in their demonstration a new 
four-wheeled-drive version of the Leedsall 
dumper trailer, the two-wheel model of which 
was described and illustrated in the MAGAZINE 
in September, 1960. The new machine, known 
as the Super-Four, will have some 50°, better 
traction on bad ground so that full use is made 
of the tractor’s maximum power. The prime 
mover is basically the Fordson super major 
industrial unit as before, incorporating the 
County four-wheel drive arrangement. 
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Joy-Sullivan, Ltd., Air Power Division, of 
7, Harley Street, London, W. 1, include in their 
display a completely new design of rotary vane 
portable air-compressor, the Airvane RP.260, 
which has a capacity of 260 c.f.m. free air 
delivered at 100 p.s.i., equipped with a Ford 
diesel engine, Ruston or Perkins engines being 
alternatives available. Another new product is 
the Joy TDM Trac Drill, a self-propelled crawler 
track-mounted carrier fitted with a 450-DR 
dual rotation drill of 44-in. bore, as illustrated. 
The drill is for holes up to 4 in. diameter, 40 ft. 
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Joy TDM Track Drill. 


deep, and the dual rotation device provides a 
positive faster method of coupling and un- 
coupling steels and assists normal rotation 
under adverse conditions. 

Motor Rail, Ltd., of Bedford, will be showing 
their 28-b.h.p. 34-ton Simplex locomotive 
incorporating the new Simtran transmission, 
developed after a study of the problems in 
underground engineering—such as, heavy engine 
shock loading and long periods of continuous 
running. It employs a fluid coupling (both dry 
fluid and oil type are available) combined with 
a constant-mesh gearbox containing two hy- 
draulically-operated multi-plate clutches for 
change of direction and speed. Change of speed 
is by synchromesh clutches and the change- 
speed lever automatically operates the clutch, 
the foot pedal being thus eliminated. The other 
salient features are: Two-cylinder cold-start 
direct-injection Dorman o.h.v. diesel engine 
of 28 b.h.p., with forced-feed lubrication, C.A.V. 
fuel-injection equipment, and mechanical 
governor to control engine speeds from idling 
to maximum. The company will also be showing 
their two heavy-duty dumpers, the MR 375 and 
MR 450 of 33 cu. yd. and 43 cu. yd. capacity. 


NEW BOOKS, PAMPHLETS, ETC. 
gape Publications referred to under this heading can be obtained 
through the Technical Bookshop of The Mining Magazine, 

482, Salisbury House, London, E.C. 2. 

The Geology of the Northern Rhodesian 
Copperbelt. Edited by F. MENDELSOHN. Cloth, 
octavo, 523 pages, illustrated. Price 84s. 
London : Macdonald and Co. (Publishers), Ltd. 

A History of Copper Mining in Cornwall and 
Devon. By D. B. Barton. Cloth, octavo, 
98 pages, illustrated. Price 21s. Truro: Truro 
Bookshop. 

Mining in Southern Rhodesia: 1960 Annual 
Reports of the Southern Rhodesia Government. 
Paper folio, 58 pages, illustrated, with map. 
Price 10s. 6d. Salisbury : P.O. Box 80009. 

Tanganyika: The Crystalline Rocks of the 
Igawa Area. Geological Survey Bulletin No. 32. 


By P. E. Brown. Paper covers, 23 pages, 
illustrated. Price Shs. 7/-. Dodoma: Geo- 


logical Survey. 

Colony of Fiji: Geological Survey Depart- 
ment Report, 1960. Paper folio, 10 pages, 
illustrated. Price 1s. 6d. Suva, Fiji : Govern- 
ment Press. 

Legal Guide for California Prospectors and 
Miners: [Revised edition, 1960. Paper covers, 
128 pages, illustrated. Price $1-00. San 
Francisco : Division of Mines. 


A copy of the specification of the patents mentioned in 
Fi; column can be obtained by sending 3s. 6d. to the Patent 

Office, Southampton Buildings, Chancery Lane, London, 

W.C. 2, with a note of the number and year of the patent. 


20,549 of 1957 (865,861). PECHINEY COMP. DE 
PRODUITS CHIMIQUES ET ELECTROMETALLURGI- 
QUES. Process for the reduction of alumina. 

20,574 of 1957 (865,712). I. EGami. Process 
and apparatus for the production of metallic 
titanium. 

1,327 of 1958 (865,249). E. I. Du Pont DE 
NEMOURS AND Co. Production of elemental 
silicon. 

4,260 of 1958 (866,166). JERSEY PRopUc- 
TION RESEARCH Co. Apparatus for correcting 
readings taken in seismic geophysical pro- 
specting. 

31,034/5/6 of 1958 (866,039/40/41). GENERAL 
Evectric Co., Ltp. Recovery of germanium. 

4,108 of 1959 (865,995). QuALTER, HALL AND 
Co. (Sares), Lrp. Hydraulically-operated 
breakers for minerals. 

4,439 of 1959 (865,266). New JERSEY ZINC 
Co. Production of titanium. 

6,746 of 1959 (865,485). J. N. WILson. 
Treatment of slurries. 

32,221 of 1959 (864,399). HUETTENWERK 
OBERHAUSEN A.G._ Treatment of fine-grain 
metal oxides. 
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Selected Index to Current Literature 


This section of the Mining Digest is intended to provide a systematic classification of a wide range of articles 
appearing in the contemporary technical Press, grouped under heads likely to appeal to the specialist. 


* Article in the present issue of the MAGAZINE. 


Economics 
Industry, Canada: Mineral, B.C. The Mineral 
Industries of British Columbia. H. SARGENT, 


Western Miner, April, 1961. 


*Industry, Mining: Congress, S. Africa. The 
Congress in Africa. THE MINING MAGAZINE, May, 
June, 1961. 


*Mining, New Zealand: History, Review. A Cen- 
tury of Mining in New Zealand. J. N. STEPHENS, 
THE MINING MAGAZINE, June, 1961. 


Production, Africa : Diamonds, Congo. Economic 
Aspects of Interruption of Diamond Production in 
Congo Republic. A. F. Dairy, Min. Engg., May, 
1961. 


Production, Canada: /von Ore, Quebec. 
Cartier Mining Company. R. GvuIMOND, 
cambrian, Apr., 1961. 


Quebec 


Pre- 


Production, Canada: Salt, Survey. The Origin and 
Mining of Rock Salt Deposits in Canada. W. M. 
Rick, Canad. Min. Metall. Bull., April, 1961. 


Mineral, 1960. Tan- 
1960. THE MINING 


*Production, Tanganyika : 
ganyika Mining Industry, 
MAGAZINE, June, 1961. 


Production, United States : Salt, Lakes. Rock Salt 
Mining Operations in Michigan, Ohio, and Ontario. 
W. C. BLEIMEISTER, Min. Engg., May, 1961. 


Production, United States: Taconite, Wyoming. 
Taconite—New Iron Ore for West as U.S. Steel 
Builds at Atlantic City. W. F. PRuDEN, Min. World 
(S. Francisco), May, 1961: Min. Engg., May, 1961. 


Production, West Indies : 
Bauxite Mining in Jamaica. G. 
Mine, Quarry Engg., June, 1961. 


Bauxite, Jamaica. 
A. MOOREHEAD, 


Trans- 
Canada. 


Transport, Canada: Minerals, Review. 
portation of Minerals in Northern 
\. DUBRIE, Min. Engg., May, 1961. 


Geology 


+Economic, Canada : Copper, B.C. Geology of the 
Craigmont Mine. C. C. RENNIE and others, Canad. 
Min. Metall. Bull., April, 1961. 


Economic, Canada: Mineral, New Brunswick 
Tin, Tungsten, Molybdenum Mineralization, Mount 
Pleasant Area, New Brunswick. Pr. fT. Biace, 
Canad. Min. J., April, 1961. 


+ Article digested in the MAGAZINE. 


Economic, Canada: Minerval, Queen Charlotte 
Islands. Geology and Setting of Mineral Deposits of 
the Queen Charlotte Islands. A. SUTHERLAND- 
Brown, Canad. Min. J., April, 1961. 


Economic, Canada: Niobium, Ontario. Niobium- 
Bearing Complexes East of Lake Superior. G. E. 
Parsons, Ont. Dept. Mines Geological Report No. 3. 


+Economic, S. Africa: Bitterfontein, Cape. The 
Geology of the Bitterfontein Area, Cape Province. 
H. JANSEN, S. Afr. Geo. Survey Explanation of 
Sheet 253. 

Economic, S. Africa: Gold, O.F.S. The Geology 
of the Orange Free State Gold-Field. C. B. CoETZEE, 
S. Afr. Geol. Surv. Memoir 49. 

Tin, Alaska. Tofty Tin 
m. SG. 


Economic, United States : 
Belt, Manley Hot Springs District, Alaska. 
WAYLAND, U.S. Geol. Surv. Bull. 1058-1. 

Economic, United States: Uvanium, Colorado. 
The Mine Geologist: Past Problems, Present 
Purpose at Pitch. A. Baker, B. C. Scott, Min. 
Engg., May, 1961. 

Petrology, Africa: Survey, Tanganyika. The 
Crystalline Rocks of the Igawa Area. P. E. BRown, 
Tang. Geol. Surv. Bull. No. 32. 


Regional, Africa : Survey, Transvaal. The Geology 


of the Country North of Welspruit (Sheet 22). H. N. 
VISSER, W. J. VERWOERD, S. Afr. Geol. Surv. 


Publication. 


Survey, Geochemical: Tin, Malaya. Dispersion 
of Tin in Soil over Mineralization at Sungei Lembing, 
Malaya. J. S. Tooms, S. KAEWBAIDHOON, Bull. 
Instn. Min. Metall., May, 1961. 


Survey, Geophysics: Magnetic, United Kingdom. 
A Magnetic Survey in the Western English Channel. 
T. D. ALLAN, Q. J. Geol. Soc., No. 466. 


Survey, Geophysics: Review, Canada. Geo- 
physical Survey Coverage in Canada. B. 2. 
PEMBERTON, Canad. Min. J., April, 1961. 


Metallurgy 


Industry, South Africa: Progress, Review. 
Growth of the South African Iron and Steel In- 
dustry. J. L. Harrison, Ivon, Coal Tr. Rev., May 26, 
1961. 


Smelting, Iron: Tests, Fuel-Oil. Blast-Furnace 


Trials at Pompey, France: Injection of Light Fuel 
Oil. Ivon, Coal Tr. Rev., June 2, 1961. 
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Machines, Materials 


Bits, Diamond: Matrix, Hard. Setting of Dia- 
monds in Hard Matrix Bits. G. B. DauNcEy, Canad. 
Min. J., May, 1961. 


Bits, Drill: Shape, Performance. Concave Bit 
Gives Increased Speed. S. Afr. Min. Engg. J., 
April 28, 1961. 


Equipment, Shaft: Inspection, Maintenance. 
Recommended Procedures for Mine Hoist and Shaft 
Installation, Inspection, and Maintenance. W. D. 
WALKER, R. W. STAHL, Inform. Circ. U.S. Bur. Min. 
8031. 


Pipes, Buried : Protection, Cathodic. The Cathodic 
Protection of Buried Steel Pipelines. i... As 
WoopwortH, F. P. A. Rosinson, S. Afr. Mech. 
Eng., April, 1961. 


Ropes, Hoisting : 
Greased by Spray Guns. 5S. 
May 12, 1961. 


Protection, Grease. Hoist Ropes 
Afr. Min. Engg. J., 


Stemming, Explosive: Use, Plastic. Plastic 
Stemming Bags. P. Horz, Canad. Min. J., May, 
1961. 


Winders, Mine: Design, Calculations. Computers 
as an Aid to Electric Mine Winder Design. 
F. KILLORAN, English Electric Journal, June, 1961. 


Mining 
Breaking, Blasting: | Compressed-Air, Coal. 
Maintenance Schedule for Compressed-Air Blasting 
Equipment. Inform. Bull. N.C.B. 61/224. 


Education, S. Africa: Progress, Survey. Educa- 
tion and Training in the Mining Industry. W. S. 
Finpiay, J. S. Afr. Inst. Min. Metall., April, 1961. 


Explosives, Handling : Costs, Canada. Cost Re- 
duction in Handling Explosives at Hollinger. H. H. 
McLacuzan, Canad. Min. Metall. Bull., April, 1961. 


Explosives, Study: Tests, Marble. Comparative 
Studies of Explosives in Marble. T. C. ATCHISON, 
J. Rotn, Rep. Inv. U.S. Bur. Min. 5797. 


Skelleftea. The 
S. SOLLENBERG, 


General, Sweden: Sulphides, 
Langsele Mine. I. PoUSSETTE, 
Canad. Min. J., May, 1961. 


General, United States: Rock-Salt, Lakes. Rock 
Salt Mining Operations in Michigan, Ohio, and 
Ontario. W. C. BLEIMEISTER, Min. Engg., May, 
1961. 


Hygiene, Silicosis : Dust, Airborne. Measurement 
of Airborne Dust in Mines. J. R. Hopkinson, Fhod. 
Chamber of Mines J., April, 1961. 


Hygiene, Ventilation : Networks, Design. Method 
of Measuring and Investigating Ventilation Net- 
works in Underground Workings. E. StmopeE, Rev. 
l'Ind. Miner., March, April, 1961. 


Lightning, Protection : Equipment, Colliery. Pro- 
tection of Colliery Equipment Against Lightning. 
Inform, Bull. N.C.B. 61/223. 


Roadways, Lining: Blocks, Concrete. Concrete 
Block Lining of Roadways at Abernant Colliery. 
Inform. Bull. N.C.B. 61/225. 
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Safety, Accidents: [eview, S. Rhodesia. <Acci- 
dents in Mines in Soutnern Rhodesia: Their Causes 
and Prevention. R. Mooney, Rhod. Chamber of 
Mines J., April, 1961. 


Safety, Organization: Tvaining, S. Rhodesia. 
Some Aspects of Safety Organization on Mines. 
I. A. TayLtor, Rhod. Chamber of Mines J., April, 
1961. 


Sinking, Shaft : Coal, United Kingdom. Breaking 
the Shaft-Sinking Record: An Account of the 
Equipment Used in Kellingly No. 2 Shaft. Colliery 
Engg., June, 1961. 


Stability, Ground : Floors, Testing. Testing Mine 
Floors. Colliery Engg., June, 1961. 


Stripping, Overburden : Calculations, Machinery. 
Computer Method for Estimating Proper Machinery 
Mass for Stripping Overburden. H. RuMFELT, Min. 
Engg., May, 1961. 


Support, Ground: Fill, Hydraulic. At the Lucky 
Friday Mine Pumping Hydraulic Fill to Stopes is 
Semi-Automatic. Min. World (San Francisco), May, 
1961. 


Support, Ground : Sfowing, Hydraulic. Hydraulic 
Stowing in the Collieries of the Lorraine Coalfield. 
A. JARIGE and others, Rev. /’Ind. Miner., April, 1961. 


Ore-Dressing 


Coal, Cleaning: Tests, United States. Cleaning 
Trials on Sub-bituminous Coal Containing Ben- 
tonitic Clay from Lewis and Thurston Counties, 
Washington. H. F. Yancey, M. R. GEER, Rep. Inv. 
U.S. Bur. Min. 5794. 


Comminution, Grinding: Charges, Autogenous. 
Comminution by Autogenous Tumbling Charges. 
P. H: Son Fautstrom, Mine, Quarry Engg., June, 
1961. 


+Control, Grinding : System, Automatic. Auto- 
matic Grinding Control System. Canad. Min. J., 
May, 1961. 


General, Australia : Survey, 1960. 
Developments in Australia, 1960. J. 
Min. Chem. Engg. Rev., Mar. 15, 1961. 


Ore- Dressing 
Woopcock. 


General, Canada: Gold, N.W. Territory. Recent 
Progress in Milling and Gold Extraction at Giant 
Yellowknife Gold Mines. R. J. C. Tart, Canad. Min. 
Metall. Bull., April, 1961. 


General, Israel : Phosphate, Negev. Beneficiation 
of Israeli Phosphate Ore. I. Horrman, B. C. 
MARIACHER, Min. Engg., May, 1961. 


General, Peru: Suilphides, Flotation. Sindicato 
Minero Pacococha, S.A. A. C. Daman, Deco Trefoil, 
Mar.—Apr., 1961. 


Gravity, Sink-Float: Use, Tetrabromoethane. 
Laboratory Techniques Used in the Separation of 
Minerals in Tetrabromoethane. J. F. F. MARSHALL, 
T.B.E. Bulletin, April, 1961. 


Separation, Air: Use, Asbestos. Air Separators in 
Asbestos Industry. Canad. Min. J., May, 1961. 











